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THE TROMBICULINAE (ACARINA) OR ITCH-MITES OF THE
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Introduction

The economic importance of this group of mites lies in the fact that, as

larvae, they are external parasites of vertebrates, including man, and that in the

above regions certain species have been incriminated as the vectors of the form
of typhus, commonly known as "tsutsuganuishr" fever, from the primary hosts,

rodents and small marsupials, to man. This disease occurs throughout the area

covered in this study.

The adults, of which few species are known, are small, eight-legged, white to

cream or reddish creatures, usually elongate, with a medial constriction giving them
the shape of a figure 8. They are clothed with a dense mat of ciliated hairs, from
Avhich the popular name of "velvet mites" is derived.

Little is known of the feeding habits of the nymphs or adults, but thev are

probably vegetarian. They may be found under stones, in the soil, or under logs

amongst the herbage in damp gullies, etc.

The eggs of the genus Troinbicuhi s. str,, as far as is known, are

laid in clusters in the soil or other habitat favoured by the adult. The
genus GuutJicrana is remarkable in that the eggs are found attached to the hairs of

the host, a fact which suggests that the adult, for a time at least, lives in the fur

of the hosts. The larvae are small microscopic six-legged creatures which, in the

case of some genera at least, lurk or move amongst the herbage, until they

are able to attach themselves to a passing host. On the hosts they are frequently

to be found in colonies in the ears, in the axillae or on the genitalia.

These mites have for long been known in many parts of the world as the

cause of intense irritation to workers in the fields at harvest time, and to workers

in the scrub of tropical and subtropical parts. In Europe, America and Australia

they are popularly known as "harvest mites," and in America as "chiggers"
;

in

Surinam as "batatas" or "bete rouge"; in Mexico as "tlasahuate"
; in Japan and

Formosa as "akamushi" or "kedani" ; as "itch mites" or ''ti-tree itch" in Australia

and as "scrub itch" in Malaya and New Guinea.

The first mention in scientific literature of these mites was in 1758 when
Linnaeus described the "bete rouge" of Surinam under the name of "Icarus
batatas." Sambon, L. W., 1928, Annals, of Trop. Medicine and Parasitology, 22,

67, states that the association between mites and the disease has been known for

over 1,000 years. Palm, Th. A., 1878, described the disease in the Edinburgh
Med. Journal, 24, 128. Tn 1879 Baetz, K., and Kawakami, Archiv. fur Path.

Anat. und Physiologie. und f fir Klin. Med. ( Yirchow's Archiv., 78, 373) recog-

nised the suspected vector as a larval mite resembling Lcplus aatuinaahs but dis-

counted its importance. Tanaka, 1899. attributed the "tsutsugamusbibo" or "river

fever" of japan to a minute red mite locally called "Kedani" {hairy mite), and in

ibis connection figured three larval mites, but none of the figures correspond with

Brumpt's T. akamushi (1910). a species which occurred on field mice in Japan
and attacked man as well as domestic animals. The matter was followed up In-

other Japanese workers and it is now definitely accepted, both in japan and

* Working; in Queensland with the aid of a grrant from the National Health and Medical
Research Council.

TranS. Roy. Sue. S. Aust., 67, (1), 30 July 19-13



69

Tormosa, that this mite is the vector in the transmission of the disease. In 1924
Walch and Keukenschrijver showed that another species. T. ddiensis, was
probably the vector of a "tsutsugamushi'Mike fever in Sumatra, the primary hosts

being various species of Rattus. Later,. 1928, Fletcher, Lesslar and Lewthwaite
.suggested a similar larval Trombid mite as the vector of tsutsugamushi as well as

of "tropical typhus" in the Federated Malay States, and. in 1932, Gater made a

survey of the Trombidiid larvae of the Federated Malay States and of their

primary hosts. Fletcher, 1928, showed that T. ddiensis Walch, and its Sumatran
hosts were present in the Federated Malay States. Gater also added T. akamushi
(Erumpt), 7'. hirsti Sambon and 7\ acuscutdlaris Walch as being found on
man. In the present paper the hrst of these is shown not to be the Japanese
form but a new species (T. fictchcri). In New Guinea C. Gunther,
1938-1940. has investigated the "endemic typhus" of that region and
incriminated a species of mite, which he called T. hirsti v. buloloensis,

as the probable vector. He also found T. ddiensis (=- vanderghinslei Guniher )

on. rats, but not so plentifully. Mehta (1937) records T. ddiensis as associated

with scrub typhus in the Simla llills. India.

In 1927 Sambon described from Innisfail, Queensland, a ''scrub itch mite
;>

under the name of T.. liirsii from human beings; a species which Walch thought
synonymous with T. pseudoakamusiii Hatori 1919. This has now been shown to

be the same as T. minor Eerl. Heaslip, 1939-41, in investigating the typhus-like

fevers of Queensland, has found T. ddiensis to be the probable vector of

K-typhus, He also found that T. hirsti was not present amongst some 2.500

larval mites collected from the natural animal reservoirs. The rats from whicn
the North Queensland material was collected were identified and comprised seven
species, I'irj., Rattus conatiis Thomas 1923, R. rattus (Finn. 1758), R. assimilis

(Gould. 1858). R. norvcgicits (Erxlebeu 1777). Mdomys littoralis Lonnbcrg 1916,

Ilydromys chrysogaster rcginae Thomas and Dollman 1908 and Uroiuvs caudi-

maculaiiis Krefft 1867. As each species of rat harboured many species of mite,

and no species of mite showed any definite preference for any one species of host,

the specific species of rat 1 rom which the individual species of mite were collected

have not been detailed.

While species of Eitirombiciila, Schongastia, Ncoschongastia and Lccinccn-
lioekia arc also known to bite humans, it is only with species of Tronibicnla s. str.

that we can as yet connect the occurrence of disease. Nevertheless, to completely

understand and appreciate the importance of these mites to mankind it is highly

desirable to know all we can of their ".ife-history, and also to be able to identify the

known larval forms and link them up with their respective adults when discovered.

This work should be carried out by well designed and checked breeding experi-

ments, Most such experiments so far have endeavoured to rear the nymphs and
adults from larvae. Apart from the difficulty ot satisfactorily identifying the

larvae in life (the specific identification requires high-power microscopy ) most
workers have used a number of specimens in a tube, ignoring the fact that rarely

does a colony on a host consist of a single species.

The only satisfactory procedure is to start with the gravid female and hatch

out the larvae; in this way the female is also available after oviposition for micro-

scopic examination.

Of the 19 genera of Trombiculinae recognised as valid in the present paper
only Blankaartia Oudms. and Tro-mbicuhi Herb are definitely known from the

adults or nymphs as well as larvae, all the others being larval genera onlv.

In addition to the new species described, Ncoschongastia novac-hollandiac

(Hirst) and Ncoschongastia pcrcuuelcs Worn, are now recorded for the hrst time

from North Queensland.
The most important specific characters are to be found, firstly, in the shape

and dimensions of the dorsal scutum and its attendant setae, both norma! and
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sensillary, and secondly in the number and arrangement of the dorsal setae. Other

workers have tried to rind specific differences in the number and nature of the setae

on the tarsus of the palp, and in the bi- or trifurcation of the palpal claw. These

latter characters, however, are sometimes difficult to see clearly, while it is doubt-

ful whether the arrangement of the setae is of more than generic value. On the

other hand, in well mounted specimens, the characters of the dorsal scutum and

the dorsal setae are comparatively easy to determine. The actual size of the whole

creature is of very little importance and largely depends upon whether it has fed

or not. Generally it is easier to make out the arrangement of dorsal setae from a

fully gorged specimen. On the ventral surface the setal pattern of the coxae is of

some value but the arrangement of setae behind the third pair of coxae is usually

more irregular and less important than on the dorsum.

The chaetotaxy of the legs is generally fairly uniform and offers little varia-

tion of specific value within a genus.

For critical identification high power magnification is essential, as stated

above, and to ensure this proper clearing and mounting of the specimens is neces-

sary, in the first place, only a single specimen should be mounted on a slide, even

from what appears to be a colony of the same kind, for only rarely can a single

species be found on one host. For examination and drawing, a specimen is tem-

porarily mounted straight from alcohol into a drop of glacial lactic acid on a slide

and covered with a cover glass. The mount is then gently heated over a spirit

lamp until it just bubbles. This ensures perfect clearing and details of both dorsal

and ventral surfaces can usually be readily seen and drawn or measured. For a

permanent mount, the cover glass is carefully lifted off and the specimen trans-

ferred to a drop of gum-choral (1) on another slide, covered and heated as for the

temporary mount.

The careful measuring of a standard series of data from the scutum ( - } ot

the different specie's and a comparison of the arrangements of the dorsal setae

have shown that these can be used to distinguish specifically the many species oi

larvae. The various dimensions used are indicated by abbreviations, and quoted

in microns in a definite order as follows:

AW — width between the bases of the antero-lateral scutal setae.

PW = width between the bases of the postero-lateral scutal setae. (;1,)

SB — distance between centres of scnsillae bases.

ASB — distance from anterior margin to sensiliae bases.

PSP> = distance from posterior margin to sensiliae bases.

A-P = distance between antero-lateral and postero-lateral setae.

AM(1, = length of antero-median setae.

AL (i) = length of antero-lateral setae.

PI/O — length of postero-lateral setae.

Sens. — length of sensillary setae.

DS ~ length of dorsal setae.

SD =1 depth of scutum = ASB + PSP>.

CO With the older formulae for gum-chloral, experience shows that in course of time

considerable crystallisation takes place and renders the mounts opaque. This is apparently due

to the loss of acetic acid, and. in the medium now recommended this is replaced by the less

volatile and more viscous glacial lactic acid.

(") The figures of the scuta given in this paper are all drawn to scale from standard

data and to magnification of 500 diam.

C4
) It is to be noted that PWas used here is aways slightly less than the greatest width

as used by earlier workers.

(') In the genus Leeuzvenliockk* there are two AM of equal length ; in IV ale Ida and
Gahrlicpia AM is entirely wanting. Tn. TromlncuJoidcs AL .setae are triplicated and the most
posterior pair is regarded, as the PL, but in. Gahrlicpia the first pair behind the sensiliae bases

is the PL, any posterior of these being members of the DS embraced by the backwardly

extended scutum.
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The arrangement of dorsal setae is usually constant and easily discernible,

at least in the anterior rows. The 1 setae in each row are ([noted in order of rows

from front to back, making due allowance for curvature of the rows.

While within the larval species, as here recognised, the measurements of the

standard data appear to give sound differentiation of the species, there does, in

some, at least where a good number of specimens have been measured, appear to

be a rather wide though limited range of variation of any one character, it would

therefore be worth while, when sufficient material is available, to treat the measure-

ments statistically with a view to verifying the validity of each species.

The l.)S are normally in rows, generally transverse, and often anteriorly

curved. Usually the first, or anterior row consists of two setae, one on each side

of the scutum; it may occasionally consist of none or four setae.

The total number of species recognised in this paper is 92. together with

4 varieties, as follows :

Trombicula - - 30 and 1 variety Paraschdngaslia - 5 and 1 variety

Myotronibicuki - 1 GunUicrana 1

Trombiculoides - 1 l-Valchia - - 6

Schongastla - 7 and 1 variety Gahrliepia - - 6

Ncoschoiujastia - 34 and 1 variety Lccuzvcnhock'ui - 1

Lastlv. this paper has largely been rendered, possible and its value increased

liv the generous help of colleagues from elsewhere than Australia. To the follow-

ing we are particularly indebted and desire to express our sincere thanks. From
Prof. Dr. M. Takenouchi of the Institute of Bacteriology, Imperial University of

Tokyo, we have received authentic material of Japanese species. From Trot.

|. E. Dinger, Director, Koningin Wilhelmina Institute, Eatavia, Java, we have

received specimens of certain of Walch's species. Valuable preparations of some

of (Water's species have also been forwarded by Mr. Ilodgkin from the Institute

for Medical Research, Kuala Lumpur, through the kindness of Lieut. -Col. B. A.

k. Gater and Dr. R. Lewthwaite. In addition Mrs. Dr. Walch, of Samarang,

graciously forwarded reprints of some of her late husband's papers.

For Australian material we have had access to large numbers of specimens

from Queensland collected by Mr. D. j. W. Smith, Dr. E. Li, Derrick and one

of us (\V. G. 11 .), as well as all the material in the S.A. Museum, reported upon in

earlier papers.

To Prof. Harvey Sutton, School of Tropical Medicine and Public Health,

University of Sydney, we are indebted for the loan of the type slides of Gunther's

species and to Dr. Gunther for paratype material now in the South Australian

Museum collections.

SYSTEMAT I CS

Kr.v to the Genera of Larvae Tromiuculinae

1 With two median dorsal scuta. Eyes two oti each side, anterior larger than posterior.

Numerous small platelets behind second dorsal scutumj. Tarsi I and II with two, III

with three claws. Gen. Blankaarlia Oudms. 1911

With only one median dorsal scutum. All tarsi with three aaws. 2

2 Anterior margin of dorsal scutum with one median or two medial setae. 5

Anterior margin of dorsal scutum without median or medial setae. 3

3 Tarsi with two unequaj claws. Sensillae simple. Setae on leg's and dorsum,

simple. Gen. llcnutromhicula Ewing 1938

Tarsi with three claws. Sensillae clavate or capitate. 4

4 Dorsal scutum with only four setae, antt-ro- and postero-lateral. A-P = or > | SD.

Sensillae clavate. Gen. WalcJiia Ewing 1931
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Dorsal scutum with four or more setae, due to posterior prolongation of scutum to

take in two or more of the median setae of one or more of the dorsal rows; A-P
ahvavH <C I SD, Sensillac globose or clavate. Gen. Gahrliepia Oudms. 1912

inch SchongasticUa Hirst 1915

inch Gatcria Ewing 1938

5 With two media,! setae on anterior mjargiu of dorsal scutum. 6

With one median seta on anterior margin of dorsal scutum. 8

6 Scutum longer than wide, lateral margin produced well in front of AL, apex truncate.

Traces of crista present. Sensillac filamentous. Coxae I with two, II and III with

one seta; none between coxae I Gen. Iletcrothrumbidium Verd. 1909

Lateral margins of scutum, not produced in front of AL, Scutum wider than long. 7

7 Anterior margin of scutum with a median forwardily directed process. Coxae I with

two, II and ill with one seta; no setae between coxae I. Chcliccrae serrate. Sensillac

filamentous. Gen. J^eeuzvciihoekia Oudms. 1911

Anterior margin of scutum without above process ; otherwise similar.

Gen. Hanncmamiki Oudms. 1911

8 Mandibles and palpi modified for grasping hair. Sensillac lost, probably filamentous.

On bats. Gen. Myotrombicula nov.

Mandibles and palpi normal. 9

9 Sensillac filamentous, with more or less distinct ciliations. 10

Sensillac globose, clavate or lanceolate, nude or ciliated. 14

10 With nine scutal setae in addition to sensillac. Scutum broader than long, without

posterior angles, evenly -rounded from anterior angles. Chcliccrae with a very large

inner subapical tooth. Gen. Trombiculoides nov.

With five scutal setae in addition to sensillac. 11

11 AL or AL and AMscuta! setae stout and spine-like. Gen. Fonsccia. Radford 1942

The above setae normal. 12

12 Chcliccrae not serrate dorsally, with a single apical tooth; ventral tooth always

present. 13

Chcliccrae with three equal or subequal, dorsal teeth. Dorsal scutum well developed

or vestigial. AMseta simple or pectinate. Gen. Odoutacanis Kwing 1929

z= F.ndotramhicida Kwing 1931

13 Palpal claw trifurcate. Dorsal setae > 30. Gen. Trambkula Bernese 1905

inc. Pcntaijonclla Sig. Thor. 1936

Palpal claw bifurcate. Dorsal setae < 30. Gen. luttrombicitla Ewing 1938

14 All coxae multisctose. Scutum -roughly triangular with apex directed forwards.
Gen. Doloisia Oudms. 1910

Coxae 1 and II always unisetose, 111 sometimes multisctose. Scutum trapezoidal,

pentagonal or hexagonal. 15

15 Middle claw thickest and dis tally lanceolate. Kycs absent? All coxae unisetose.

Sensillac globose. Gen. Reidlinca Oudms. 1916

Middle claw not lanceolate. 16

16 Bodv definitely constricted medially. Dorsally with a rounded caudal plate, generally

longitudinally divided and bearing three pairs of fine setae. Gen. Gunthr:rana n.n.

for CruntJicria Worn. 1936 preocc.

Body not so. No caudal plate. 17

17 Chcliccrae serrate. Sensillac globose or clavate. Get*. Schongmiia Oudms. 1910

Chcliccrae not serrate, with only a single small subapical tooth. 18

18 Scutum with a raised transverse crest forming a wall in which the sensillae arise.

Coxae III with one, two or three setae. Sensillae globose.

Gen. Paraschongastia Worn. 1939'

Scutum without above crest. Coxae rarefy with two to> four setae. Sensillae globose,

clavate o-r lanceolate. Gen. Ncoschdngaslia Ewing 1929
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Genus Trombicula Berlese 1905

Atari Nuovi. Manipl. IV, p. 155, in Redia II, fasc. 2, 1905. Genotype T. minor

Beti. 1905, loc. at

Although this name was fits! used in 1905 for Tvombicula minor from Java,

P.erlcse does not appear to have given a generic description until the publication

in 1912 of his monograph on the Trombidiidae in Redia VIII, fasc. 1. p. S3.

The two specimens described by Berlese arc now generally considered to be

nymphs and to be the same as T. mrdiocris Berlese 1912, also described from Java

as the adult.

The larval form of this genus was unknown until 1916, when Japanese

workers, Mivajima and Okv.mara. and Nagayo and his co-workers established by

breeding that the larval species Trombidiuin akamitshi Brnmpt developed into a

Trowbu-iiia-Yike nymph and adult, very closely resembling T. minor Ecrl. hi this

paper 30 larval species of Trombicula s. str. are recognised from the Austro-

Malayan and Oriental Regions, together with a variety el one of them.

The genus can be characterised as follows:

Adult and nvmph : shaped like a figure 8. white to reddish in colour, with

clothing of close abated setae. Crista present with posterior sensory area and a

pair of long filamentous sensorv setae. Eves 1 + 1, closely adjacent to sensdlary

area, or none. Larvae: with a single anterior dorsal scutum with live normal

setae and two sensorv setae which arc long and filamentous and ciliated or not

;

chelicerae not serrate dorsally, with a single apical tooth and a ventral tooth.

Palpal claw tri furcate.

Key to the Species oe Larvae Trombicula of the.Austro-Malayax

and Oriental Regions. (r °

1 Scutum almost rectangular, with well-defined posterior angles. PL about midway

between anterior and posterior angles.

Not entirely as above. °

* Anterior and posterior margins of scutum rectilinear. Scutal setae tapering to a

point AM 48 AL 44, PL 50, AW64. PW50, A-P 20, SD 38, DS 212.4.10.4.8.8,4.

(After Walch.) T - kcukciischrijrcn Walch 1923

Anterior margin of scutum sinuous; posterior margin making' a very slight obtuse

medial angle." Scutal setae stout, busliv and apically blunt. AM 44, AL 40. PL 50,

AW60 PW66, A-P 18. SD 38, DS 2.12.14.12.10.8.6.4.2.

T. pallida Nagayo et al. 1919

3 AWgreater than 45. ^

AWfc«s than 40. 4

4 Sensillac with only 'two or three cilia on each side in apical half. AW33, PW 47,

A-P 17., DS 2.6.6.4.4.2. T. munda Gater 1932

Sensillac with numerous cilia on apical half. AW 38, PW 51, A-P 20. DS
2.6.4.4.4.4.2. T. spicra Cater 1932

5 Scutum roughly pentagonal Tarsus 111. with long sensory seta. 6

Scutum not pentagonal. *

6 AWand PWabout equal. PL much longer than AM or AL. AW75, PW80,

A-P 27, Sens. 78, DS 2.6.6.6(4) .4(2) .2 ffl). T. acuscuicUarh Walch 1923

AWless than PW. PL not much longer than AMor AL. AW80. PW97, A-P 33,

Sens. 92, DS 2.8.6(8) .6(8) .4.4.6 (probably 2.8.6.6.4.4.2). T. japonlca (Tanaka 1916)

7 AWmuch less than PW, so that anterior angles of scutum arc widely obtuse. AW60,

PW87, A-P 19, SD 39, Sens, in line of PL. DS 2.8.6.6.4.2. T. quadriense n. sp.

AWnot much less than PW". Anterior angles of scutum not or only slightly obtuse. 8

6
r

9 Excluding T. ccrzntlicala Ewing 1931, from India.
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8 Scutum practically rectangular and posterior ma-rgin almost rectilinear between PL.

Sens, near to posterior margin of scutum. AW 11, PW 78, A-P 38, DS,

2.8.9.12.11.0.4.4.2. (After Walch.) T. deusipiliata Walch

Scutum not rectangular. Posterior ma-rgin more or less curved. 9

9 Scutum relatively small, less than 3,000 pf ;
posterior margin extending not more than

12 [j.
behind line of PL.

'

10

Scutum relatively larger, more than 4,000 M'; posterior margin extending more than

25 M behind line of PL. 21

10 Posterior margin of scutum an even shallow curve. 11

Posterior margin of scutum not an even curve. 13

11 Scutum rugose. AW47, PW09, SB 14-5, SD 34, A-P 21, AM 27, AL 27, PL 43,

Sens. 51, DS 2.8.6.6.4.2. T. chiroptera n. sp.

Scutum smooth. 12

12 AW00, PW65. A-P 20, SD 40, DS 2.8.8.8.6.4.2. (After Hirst).

T. y Uricotelic (Hirst 1915)

AW57, PW67, A-P 28, SD 39, DS 2.8.6.6.4.2. T. walchi sp. no.

AW49, PW59, A-P 22, SD 42, DS 2.6.6.6.4.2. (After Sugimoto.)

T. issikii Sugimoto 1938

13 Posterior margin of scutum shallow, extending only slightly behind line of PL, almost

straight. 14

Po^te-rior margin of scutum deeper, extending more than 10
f i. behind PL. 17

1-4 AM longer than AL or PL. AW5 A. PW69, A-P 30, DS 2.8.6.8 ( 10) .8.4.2.

T. akauiusJii Brumpt 1910

AM shorter than PL. 15

15 Seusillae anterior of line of PL. 10

Sensillae in line of PL. DS 2.12.8.S.4.2. AW73, PW82, SB 27, SD 38, A-P 28,

AM25, AL 28. PL 47, Sens. 41. (After Gunther 1941. J T. robust a Gunther 1941

16 DS 2.8.6.6.6.4. AW56, PW64, A-P 27. T., bodcusis Gunther 1940

DS 2.10.8.6.4.2. AW62, PW75, A-P 26. T. fletcheri n. sp,

17 DS 2.8.6.6.4.2. AW63, PW77, A-P 28, AL 44, PL 63. T. dcliensis Walch 1924

= vandcrqlihisici Gunther 1940

DS 2.10. + . 18

18 A-P greater than half SD. 19

A-P less than half SD. 20

19 Sens. 58, ciliated only on basal half. PW^5, SD 37, Sens. 8 in advance of line of PL
DS 2.10.10.16.12.10.8 and 45 jX long. Eyes 1 + 1. On birds.

T. corvl Kaw. and Yam. 1921

Sens. 70, ciliated to tip, bases in line with or slightly behind line of PL AW57,

PW69, A-P 26, AM 51, AL 43, PL S3, SD 43, DS 2.10.10(12). 10(8) A4.
T. scutelhins Xagayo et al. 1920

20 Suivllae bases well behind line of PL. DS 2.10.10.+. AW60. PW66, A-P 17,

SD 37, AM 45, AL 37, PL 48. Sens. 56. T. palpalis Nngayo 1919

Sensillae bases onlv slightly behind PL. DS 2.10.8.8.6.4.2. AW53, PW60, A-P 18,

SD 36, AM53, AL 41. PL 57. Sens. 65 (After Nagayo) T. intermedia Nagayo 1920

21 Sensillae well in advance of m'dline of scutum, much nearer line of AL than PL.
Scutum almost as deep as wide, 75 ^ bv 100

_u . AM40, AL 33, PL 40, SD 74. AW85,

PW100, A-P 40, DS 2.4.4.4.2. (in text) 2.6.2.4.4.2. (in figure). (After Walch.)
T. vara Walch

Sensillae much nearer to line PL than AL. 22

22 Posterior margin of scutum sinuous or flattened medially. 23

Posterior ma-rgin of scutum an even curve. 27

23 AW/AP greater than 3. Scutal setae paralleLsided almost to tip, serrated rather than
ciliated. DS 2.14.16.12.+. AW100, PW110, A-P 31, SD 63. T. rioi Gunther

AW/AP less than 3. Scutal setae tapering and ciliated. DS 2.6. + . 24

24 Sens, in midline of scutum, -i.e., ASB = PSB. 25

Sens, anterior to midline of scutum, i.e., ASB < PSB. 26
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25 AW 79, PW92-5, A-P 31-5, AM 43. AL 46-5, PL SB, Sens. 63, DS 2.6.6.4.2.2.

Posterior margin of scutum medially flattened or slightly sinuate.

T. icichmmmi Oudms. 1905

AW72, PW85, A-P 27, AM 36, AL 36, PL 50. Sens. 55, DS 2.6.6.4.2. Posterior

T. hatorii n. sp.

—p&eudoakcinmshi Kaw. and Yam.

26 AW75, PW86, SB 41. ASB 24, PSB 35, A-P 35, AM 42, AL 46, PL 52.

T. minor Berlese 1904

= hirsti Sambon 1927

AW84-5, PW99-5, SB 44-5, ASB 26-5, PSB 38-5, A-P 34-5, AM48, AL 53, PL 58-5.

T. minor v. dclicnsis Walch 1923

= hirsti v. buloloensis Gunther 1939

27 Sensillae slightly behind PL. about 95 long. AW71, FW96-5, A-P 35, SD 62, DS
2.6.6.6.6.4.2. T. novac-hollandiac Hirst

Sensillae In front of PL, 65-70 long". 28

28 Sens, with only three branches. DS 2.6.6.6.4.2., AW78-5, PW87, A-P 30, SD 60.

T. smnhoni Worn. 1936

Sens, with many branches. DS 2.8.6, p!us a cluster of about 30. AW76, PW82,

A-P 30, SD 56. T. macropus Worn. 1936

Tromhicula keukenschrij VERj Walch 1923

Trans. Vth. Mien. Congr, Far East. Assoc. Trop. Med., p. 583, Singapore, 1923
(publ. 1924).

(PL A, fig. 1)

In the almost rectangular dorsal scutum with well-defined posterolateral
angles and the PL setae placed midway between the antero- and postero-laterai

angles, this and the following species T, pallida Xagayo form a well-defined group.

From T. pallida it is to be distinguished as given in the key to species of
the genus.

Wehave not been able to obtain any authentic material of this species. The
figure of the dorsal scutum given in pi. ii, fig. 1, is drawn to scale from our
standard data as derived from Walch's figures and details. The standard data are:

AW FW SB ASB PSB A-P AM AL PL Sens DS
64 70 32 24 14 20 48 44 50 — 45

The species was described from a solitary specimen found on man at Deli,
Sumatra. It is to be noted that in his tabic Walch gives the arrangement of
DS as 13.4.6.8.11.8.4, whereas from his figure the arrangement is 2.12.4.10.4.10.8.4.
In the type specimen the sensillae were missing but the species is probably
correctly placed in Trombicula s. str.

Tromhicula pallida Xagayo et al 1919
Verhdl. d. jap. pathol. Gesellsch., Tokyo, 9, 107. 1919: Amer I Hygiene 1

(5-6), 569, 1921.
* fe

(PL ii, %2)

Allied to the preceding in the form of the dorsal scutum, but distinguished
therefrom as in the key to species.

Only the second of Nagayo's papers has been available to us, but through the
great help of Prof. Dr. Takenouchi of the University of Tokyo we have been able
to examine two microscopic preparations of this species from the Yamagata Pre-
fecture, japan.

The figure of the dorsal scutum which we give (pi. ii, fig. 2) is to scale from
Xagayo's figures and details, aided by the two specimens studied. Our standard
data for these specimens are as follows:

Loc. and Date AWPW SB ASB PSB A-P AM AL PL Sens DS
Yamagata, 28/6/19 - 65 70 32 23 18 18 S3 36 48 60 32-45

18/8/19 - 63 73 32 22 17 18 50 37 47 — 32-45
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The arrangement of DS was, in the first, 2.13.12.14.+, and in the second

2.11. 12. + .

Nagayo gives little data beyond that the sensillae measured 64-8 long and

that the first row of dorsal setae was 10-11 (13).

In his breeding experiments Nagavo, 1921, claims to have reared the larvae

to adults and to have obtained larvae from captured adults. He was unable,

however to detect any definite differences between the adults and nymphs of this

species and those of akamushi, palpalis, intermedia and scutellans.

Wehave also received from Prof. Dr. Takenouchi a preparation of an adult

cau-ht in the field in Yamagata Prefecture, Japan, in July 1920, which he states

in his letter is "probably Trowbicula pallida." Whether it is this species or one

of the other Japanese forms it is briefly described here as follows

:

I eno-th 775^, width of propodosoma 395^, of opisthosoma 400/.. Eyes, if

present invisible in the preparation. Crista 130, sensillary area transverse, dumb-

bell-shaped as figured for T. deUcnsis by Walch 1923 ; SB 48 apart sensillary setae

hard to see and apparently broken, only 40 long. Tarsus f ovate, 202 by 91, meta-

tarsus 130 long. Body thickly covered with long, slender, non-tapermg setae, bo to

80 in length with short outstanding ciliations along whole length.

If this specimen is correctly placed, then it will not fit into theakamushi-

palpalis group as given later in the key to the nymphs and adults of Iromb.cida.

it will instead come between deliensis Walch and tindahi \ Win the torm of the

sensillarv area and the SB, and be nearer the latter in that the DS are not knobbed,

although not pointed as in tindalei. It also differs from this last species m the

longer' DS and the different proportions of the front tarsi.

Tkombicula musda Cater 1932

Parasitology, 24, 143-174, 1932.
(PI. ii, tig. 3)

This and the following species, T. spicea Cater, in the small size of die dorsal

scutum (AW < 40) constitute a second fairly distinctive group of species.

Prom tpkea it differs in the proportions of the scutum, the fewer ciliations

on the sensillae and m the arrangement of the DS, as well as in other characters

given in the kev to species.

In addition to Cater's original description and figures we have been able to

examine specimens from the original type locality and host. The specimens were

labelled a. from Rattus rati us diardi or jdorense, Kuala Lumpur, Selangor 192J.

(1-uer also rcorded it from R. midleri validus (Miller) and from R. malama Kloss.

from Sungei Buloh, Selangor.

The standard data for the two specimens measured are :

\\V PW SB ASB PSB A~P AM AL PL Sens. DS

32 \ 46 5 11-S 16 16-5 16-5 20 20 30 30 20-25

33 i 14 17-5 17-5 18 22 20 30 30 20-2,

The DS are arranged 2.6.6.4.4.2.

Coter gives the scutal width as 48. and the length as 35. SB as 13, and the

arrangement of DS as 2.6.6.2.4.4.2. It should be noted that fa« drawing of the

scutum is not entirely in agreement with ours from the above specimens
;

he shows

SB as verv much nearer to the anterior margin, whereas they are about equi-

distant between anterior and posterior margins. The AWis also shown as rather

too wide, and the lengths of the scutal setae are not to scale.
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Trans. Roy. Soc. S. Aust, 1943
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1. TrombicuJa kcnkenschrijvcri Walc'.i ; 2, T. pallida Xagavo ct a!; 3, T. muuda

Gatcr ; 4, T. spicca; 5, T. aruscutcUaris Walch ; 6, T. japonica (Tanaka)
;

7, T. aufumnalis (Shaw); 8, T. quadriense n. sp.
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Tromuicut.a spicea Gatcr 1932

Parasitology 24, 143-174, 1932.
(PL ii, fyg. 4)

This species was described from R. malaisia Kloss from Sungei Buloh.

Selangor. Federated Malay States, and Gater also recorded it from R. miiUcri

validus (Miller) from the same locality.

We have been able to examine an authentic specimen from the latter host

kindly forwarded from the Institute of Medical Research, Federated Malay

States.

It differs from the previous species as discussed thereunder and as given in

the key to species.

The figure of the dorsal scutum given here (pi. ii, fig. 4) is from the. specimen

examined, and drawn to scale. The standard data are:

AW PW SB ASB PSB A-P AM AL PL Sens. DS
38 51-5 13 18 21-5 20 23 25 30 38 25-35

Arrangement of DS 2.6.4.4.4.4.2.

Gater gives the width of dorsal scutum as 55. and its length 41. and Sl> 15.

As with his figure for the preceding species, this is not exactly to scale, but there

seems no reason to doubt that the specimen before us is correctly determined.

Trombicula (Pentagokella) acuscutellaris Walch 1923

Kitasato Archives, 5, (3), 78, 1923; Gatcr, B. A. II., Parasitology, 24, 143-174,

1932; Sig Thor, Zool. Anz., 114, 30, 1936.

(PI. ii
;

fig. S)

In his original paper Walch only briefly described this species hut gives a

table of dimensions and detailed figures. He had originally but a single specimen

from a rat from Deli, Sumatra. Gater 1932, however, records having compared

Malavau material with specimens forwarded to him by Walch. Gater also

recorded the species from JR. rattus diardi from Sungei Buloh, Federated Malay

States, from August 1929 to January 1930; once only on the same host from

Kuala' Lumpur, August 1929, and from Raub, Pahang, in March 1930. The only

record from a human being (a woman school teacher) is by Gater from Setapak.

Selangor.

To Prof. Dr. J. K Dinger, of the Koningin Wilhelmina Institute, Batavia,

we are indebted for an authentic specimen of this species,, and we have also been

able to examine another specimen from the Institute for Medical Research,

Federated Malay States. We can therefore affirm Gatcr's identification of the

Malayan and Sumatran specimens.

The standard data for the material before us arc as follows:

Locality AW PW SB ASB PSB A-P AM AL PL Sens. DS
F MS - 75 78 30 31 42 27 52 36 74 — 60-70

Batavia - 76 82 32 29 40 27-5 54 40 76 78 60-75

Dorsal setae arranged 2.6.6.6.4.2.

Walch gives the following data: scutal width 77, length 68, AL 42, sen-

sillae 77

.

The figure of the dorsal scutum given in this paper is from the above two

specimens, drawn to scale.

Sig Thor, 1936 erected the genus Poitagoiiella for this and other

specieson the pentagonal form of the dorsal scutum. As a similar form of scutum

occurs in a number of otherwise wcll-dehned genera it does not seem to be a valid

character, and we do not accept Pentagonclla as more than a subgenus at most.
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Trombicula japonjca (Tanaka 1916)

Lcptus autumnalis japonica Tanaka 1916, Igakkai Zasshi (in Jap.), 30, (22)*
1918, lkai Jiho (in Jap.), No. 1,228.

Tvombicula autumnalis japonica (Tanaka e/t al.), Zentrbl. BakL, Abt. 1, On'g,
116, 361.

(Pi. if, %o
We have been able to study only Tanaka's description and figures in the last

reference, the others not being available to us.

Because of its close similarity :n the form of the dorsal scutum, Tanaka
placed the Japanese form as a subspecies of the European Trombicula autumnalis
(Shaw). To try to elucidate the status of Tanaka's species, we give comparative
drawings to scale of the scutum of each form, that of the Japanese from the

author's data and figures, and that of the European (pi. ii, fig. 7) from that of

Hirst (Arachnida and Myriopoda injurious to Man, Brit. Mus. (X.PL), Econ.
Ser. 6. pi. ii, 1917), but as no dimensions are given by Hirst for the dorsal scutum
or arc elsewhere available it is assumed for comparison that its AW—80, as in the

Japanese species.

From these drawings the comparative standard data are:

AW PW SB ASB PSB A-P AM AL PL Sens. DS
japonica - 80 97 27 34 28 33 57 56 62 92 —
autumnalis - 80 94 40 34 29 36 50 50 55 80 —
The arrangements of the dorsal setae respectively are 2.8.6.6.6.4.2 and

2.6.6.6.4.4.2.

The more important differences are therefore that in japonica —sensillae

bases nearer together and slightly posterior of line of PL; sensillae longer and
with fewer longer dilations ; the sides of scutum more divergent posteriorly; the

different arrangement of dorsal setae.

Although the above differences are small they arc yet significant, and it is

obvious that Tanaka's form is not the same as autumnalis and must be raised to

specific rank. Both species are closely allied to ac u scut ell aris in the pentagonal

scutum and would come within the genus PentagoncUa of Sig Thor. All three

species have a similar long plain sensory seta on the tarsus of the third leg.

Trombicula quadriense n. sp.

(PI. ii, fig. 8; text fig. 1, A-E)

Description —Shape subrotund to subquadrate. Length to 340 fx, width to

300^. Dorsal scutum much wider than long (pi. ii, fig. 8), posterior margin

strongly crescentic, anterior angles widely obtuse. Sensillae slightly in advance
of line of PL, bases rather wide apart, setae filamentous, ciliated in distal half.

Normal scutal setae as in standard data. Eyes 2 + 2. Chelice.rae and palpi as in

text fig. 1, D, C. Dorsal setae fairly long to about 40, pointed and shortly ciliated,

arranged 2.8.6.6.4.2. All coxae with a single seta, a pair of setae between coxae II

and between coxae III, ventral setae arranged thereafter 2.6.2.4.2, to 27 long.

Legs comparatively short. I 204, TI 170, 111 220, tarsi with two claws and a longer

median claw-like pulvillus.

The standard data for three specimens are as follows:

AW PW SB ASB PSB A-P AM AL PL Sens. DS
62 92 24 19 23 19-5 32 26 43 — 27-38

62 87 23 19 20 19-5 29 27 40 — 29-38

56 81 22 16 20 18 25 44 — 27-38

Mean -
""60 87 2~3 18 2lT~ 19 30-5 26 42 — 27-38
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The sensillae in pi. ii. fig. 8, and text fig. 1, A, were drawn from the specimens

before permanently mounting. They afterwards became lost.

Loc. and Hosts —On rat, Cairns, Queensland, 1939 (W. G. II.) ; on Rutins

assimilis. Intake, Queensland, 1940 (W. G. il.); on Hydromys chrysogaster,

Intake, Queensland^ 1940 (W. G. H.).

Remarks—A very characteristic species in the shape of the dorsal scutum,

and the arrangement of the DS.
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Text fig. 1

Trombicula quadriense n.sp. : A, dorsal view; P>, ventral view; C, palp;

D, chelicera; K, tarsus 1.

Trombicula densjpiliata Walch 1923

Kitasato Archives, 5, (3), 79, 1923.

(PI. iii, fig. U

This species was described by Walch from a single specimen from a rat at

Deli. Sumatra. Wehave not seen any material of this species and for our draw-

ing of the dorsal scutum (pi. iii., iig. I ) and the standard data we have had to go

entirely by Watch's figure and details. The species does,, however, appear to be

well differentiated as given in the key. The data given by Walch is: scutal width

81, length 51, AL 51, Sens. 45, DS'arranged 2.8.9.12.11.6.4.4.2. From these we

compute the standard data as follows:

AW PW SB ASB PSB A-P AM AT. PL Sens. DS
72 80 22 40 11 39 37 51 50 45 50

Arrangement of DS 2.8.8.12.12.6.4.4.2.

Trombicula chiroptera n. sp.

(PI. iii, fig. 2; text fig. 2, A-O
Description Shape an elongate oval, with a suture behind the scutum.

Length 350 ju, width 21GV Eyes 2 + 2, large and snbequal and placed on lateral

margins. Dorsal scutum as in pi. iii, rig. 2, wider than long, with shallowly convex
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Trans. Roy. Soc. S. Aust., 1943 Vol. 67, Plate III

1, Trombicula densipilhiia Walch ; 2. T. chiroptera n. sp ; 3. T. gUricolcns

(Hirst.) ; 4, T. walchi n. sp. ; 5, T. aknmushi (Brnnipt)
; 6. T. robusla Guntlier;

7, T. hodcusis Guntlicr
; 8, T. fletcheri n. sp.
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posterior margin and strongly rugose surface. Sensillae filamentous, ciliated on

distal half. Ordinary scutal setae pointed and shortly ciliated. AM and AL
about equal and much shorter than PL. DS fairly long and tapering and shortly

ciliated, arranged 2.8.6.6.4.2. Chclicerae as in text fig. 2, C. Palpi normal, tibial

claw apparently bifurcate. All coxae with 1 seta, a pair of setae between coxae I

and between coxae III, thereafter ventral setae arranged 4.4.4.4.2. Legs normal

L 160, II 160, III 180, tarsi with two claws and a longer claw-like pulvillus, I and

II with the usual dorsal rod-like seta.
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Text f\g. 2

Trombicula chiroptera n. sp.: A, ventral view; B, dorsal view; C. chclicera-

The standard data for two specimens are:

AWPW SB ASB PSB A-P AM AL PL Sens. DS
Type (6) - 48 76 14-5 24 17-5 32 25 19+ 22 + — 20

Parat. - 48 69 14-5 16 17-5 31 27 27 43 51 19

Loc. and Hosts —Type from, residue in jar containing bats (unnamed and tin-

localised but probably South Australian), in the South Australian Museum Collec-

tions. Paratype similarly with Chalinolobus gouldi, probably South Australian.

Remarks —Can be separated from other species as in the key and by the

strongly rugose scutum.

Tromricut.a <;LiRTCOLEr\s (Hirst 1915)

Microtrombidiiim gl'iricolcns Hirst 1915, Bull. Entom. Res., 6.

(PI. Hi, fig. 3)

Hirst described this species from a single specimen taken from the ear of

Mas rat tus (sic.) from Calcutta, India, March 1915.

His description is, however, rather vague and lacking in detail. The figure

of the dorsal scutum given in this paper (pi. iii, fig. 3) is re-drawn to scale from
Hirst's figure and details. The AWand PWarc nearly equal and the sides con-

(°) Crushed and scutum, damaged with broken setae.
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sequcntly almost parallel. The of DS is 2.8.8.8.6.4.2., and the

standard data calculated from Hirst's tigaire and the few details he gives are

AW
60

PW
65

SB
28

ASB
28

PSB
11

A~I :

25

AM
30

AL
30

PL
40

Sens.

55

DS

Trombicula walchi n. sp.

(PL iii, fig. 4; text fig. 3, A-C)

Description —-Shape an elongate oval. Length 320 /x, width 210 /a. Eyes
2 -f- 2, equal and about two diameters from side of scutum. Dorsal scutum wider
than long with slightly concave anterior margin and more convex posterior margin,
AM and PL longer than AL, all tapering and shortly ciliated. Sensillae fila-

mentous, ciliated on apical half, bases wide apart. Chelrcerae as in text hg. 3, C.

Palpi normal. Dorsal setae 45-50, long, pointed and ciliated and arranged
2.8.6.6.4.2. Coxae with a single long ciliated seta, a pair between coxae I and
between coxae 111, thereafter the ventral setae are arranged 6.4.4.4.2., the last two
rows as long as the dorsal setae. Legs normal I 210, II 190, III 240, tarsi with
paired claws and longer claw-like pulvillus, I and II with the usual dorsal rod-

like seta.
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Text fig. 3

Trombicula walchi n. sp. : A, dorsal view; B, ventral view; C, chelicera.

The standard data are. as follows:

AWPW SB ASB PSB A--P AM AL PL Sens. DS
Type - - 57 67 27 22 17 28 52 37 54 — 45-50
Parat. - - 57 67 27-5 22 16-5 27 51 38 53 65 45-50

Loc. and Hosts —Type, on a slide (TA, 1 C, I) from Prof. Dinger, of the
Institute for Bacteriology, Batavia. In his letter Prof. Dinger refers to this slide
as T. dchensis, but on the slide it is marked "as very close to akamushi." A study
of the figures given and the key to species will show the relationships of this

species. The paratype is on a slide from the Institute for Medical Research,
Federated Malay States, labelled T. dcliensis and stated in writing to be from
A', raitits diardi (jk) from Sardang, Selangor. 21 April 1932.
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Trombicula issikii Sugimoto 1938

J. Jap. Soc. Vet. Sci., 1938, 17, (1), 57-62, fig. 1-3.

(Text ng. 18 B)

This species was described in Japanese from Capella hardwickii (Gray), from

Formosa. From Sugimoto's figures and the few dimensions he gives, the follow-

ing standard data are interpolated

:

AW PW SB ASB PSB A-P AM AL PL Sens. DS
49 59 20 22 20 22 44 38 60 56 45-48

Dorsal setae arranged 2.6.6.6.4.2.

Trombicula akamush! (Brumpt 1910)

? Trombicula coarciatum (Xkrl. 1888), in Kitashima and Miyajima 1918, cited

Watch Tr. Vth. Bicn. Congr. Far East. Assoc. Trop. Med., 1923 (1924).

Kcdani tanakai Kishida 1909,* cited Tanaka est al., 1930, Zentralblt. Baku Abt. I.

116, Grig., 353.

Trombidium akamushi Brumpt 1910, Precis de Parasit., 2nd cd.. 506.

Microtrombidium akamushi, Hirst 1915, J. Econ. Biol., 10, 79.

Lcptothromb'ntm akamushi, Xagayo et al. 1917. J. Expcr. Med.. 25, 255.

Trombicula akamushi, Hirst 1917, Arachnida injurious to Man (B. Mus. X. II.)

Ecou. Sen, No. 6; Nagavo et al. 1921, Amcr. J. Hygiene, 1, (5-6). 569;

Walch, 1923 (1924). f r.' Vth. Bicn. Congr. Far East. Assoc. Trop. Med.;

Gater, 1932, Parasitology, 24; Brumpt 1936. Precis de Parasitologic.

Microtrombidium brumpti Hirst. 1915, J. Econ. Biol. 10; syn. Ewing. 1925. Ann.

Ent. Soc. Amer., 13, 381.

(PI. iii, tig. 5)

This species, which is one of those indicated as vectors of the Japanese river

fever or tsutsugamushi disease, was originally recorded from japan. There, at

certain seasons of the year, it occurs very plentifully upon voles.

Lender the generic name of Microlrombidium, it was fully re-described and

figured, although few dimensions were given, by Hirst 1915 (J. Econ. Biol., p. 78),

also from Japanese material.

In 1916 (lkai Jiho, No. 1,164. 1,701) (cited by Xagayo el al. 1921) Tanaka

considered that two species of mites occurred upon voles in Japan. One. which

was known to attack man. he regarded as the Kedani or Akamushi tsutsuganmslr,

;

the other he called the Yasodani or vole mite, or Pscudoakamushi.

In 1919 Xagayo et al. (Jap. J. Exper. Med., 3, 265) claimed to distinguish

three species, and in 1921 (Amer. J. Hygiene. 1, {5-6), 569) brought the number

of known Japanese species up to live, viz., akamushi (Brumpt 1910). pallida

Xagayo et al. 1919, palpalis Xagayo et al. 1919. intermedia n. sp. and scutcllaris

n. sp. In this last paper the authors considered that akamusJii (Brumpt 1910) was

the same as Tanaka's "Kedani," the same as Miyajima and ( )kamura's "ihin-

haircd type" and the same as Kawamunrs "type A"
;

that pallida Xagayo was the

same as Tanaka's 'TseudoakamushiA the same as Miyajima and Okamura's "*type

D" ; that palpalis Xagayo 1919 was the same as Kawamura's "type C" and that

scutcllaris Xagayo 1921 was the same as Kawamura's "type B."

In 1930 (Zentralblt. Bakt. Abt. I. 116, Orig.. ?>S^) Tanaka et al. reviewed

the Japanese species. The Kedani mite he again referred to akamushi Brumpt but

cited this as synonymous with Kcdania tanakal Kishida 1909.* His pscudo-

This reference seems important but is not available to us.
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akaniHshi of 1916 he separated into A and H ; the first he synonymised with

pallida Nagayo 1919, and the second with palpalis Nagayo 1919.

As the name pscudoakainiishi is therefore a complex of at least two species for

which valid names, pallida and palpalis, arc available, it should be dropped from

literature.

In addition. Tanaka in 1930 described another species under the name of

Tronibicnla autuuinalis japonica, which has already been discussed.

In 1928 Fletcher, Lcsslar and Lewthvvaite recorded specimens from the

.Federated Malay States which "resemble 1\ akauiushi even more closely than

T. dclicnsis," and in 1932 Gater recorded T. akamushi from Selangor on R. rattits

diardi, R. r. jaloreusis and Triciiys fasciadala fasdculata Shaw. The latter

author also stated that it was common on man. Some of his material was examined

by H. F. Fwing in America, who was also of the opinion that the specimens

belonged to the Japanese akawasJii. Through the kindness, however, of Dr.

Taken ouchi of the University of Tokyo, and of the Director of the Institute ot

Medical Research, Federated Malay States, we have been able to compare two

slides of supposed akauiushi from the Federated Malay States with authentic

[apanese material. From this study we arc able to satisfy ourselves that the

specimens' from the Federated Malay States do not agree with the Japanese

material, nor with the figures and descriptions given by Nagayo and by Hirst.

T!iey are a new species, described in this paper as T. flctchcri n. sp. Whether

Gater's and Fletcher's original material, however, was true T. akainuslii still

remains somewhat uncertain, tint in all probability the Japanese species does not

occur other than in Japan and Formosa.

The standard data, as used in this paper for the Japanese material before its

are as follows :

AWPW Si: ASB FSB A~P AM AF PL Sens. OS
28 22 13 30 58 38 52 64 42-65

28 22 11 2S 58 37 54 60 45-65

30 22 11 28 — — — 58 45-65

27 22 13 30 58 38 48 62 45-65

Locality AW1'W
Yamagata, 20/8/19 - 63 75

i> '»
62 70

Yamagata, 27/7/19 - 60 74

J 1 ! >
62 70

Mean - - - - 63 72 28 22 12 29 58 38 51 61 42-65

Fhe dorsal setae are arranged 2.8.6.8.6.-(--. In Hirst's figure they are shown
as 2.8.6.10.8.4.2, but it would appear that some ot the latero-ventral setae mav
have been included in the drawing as the result of too much depression of the

specimen in mounting.

Nagayo { 1921 ) claims to have reared this species through from the larvae to

the nymph and adult, and also to '.lave obtained larvae from captured adults.

Beyond a slightly redder colour in the nymph and adults of akaiuus/ii than in

pallida, he was unable to point to any very definite specific differences between
either of these species or between these and palpalis, intermedia and sculellaris.

Tromiucula j<op»usta Gunthcr 1941

(PI. iii, fig. 6)

This was described from birds, Rifta mackloli Temminck and Micvoeca sp.

from liulolo, T. N. G. The species, which is very close to the two following, can
be separated as given in the key. The drawing of the dorsal scutum (pi. iii,

fig. S) and the following standard data are derived from Gunther's original draw-
ings and descriptions.. Wehave not seen any specimens.

AW PW SB ASB PSB A-P AM AL PT, Sens. DS
73-5 82-5 27 29 8-5 28 25 28 47 41 —

Arrangement of dorsal setae, 2.12.8.8.4.2.
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Trombicula fletcheri n. sp.

(PL iii, fig. 8; text fig. 4, A-F)

Description —Shape almost circular. Length 283 p., width 235 p. Dorsal

scutum (pi. iii, fig. 8) pitted, wider than long, posterior margin shall owly convex

and medially extending 8 p. behind line of PL, scutal setae moderately long, and

fairly bushy; sensillae rather thick, ciliated as in text fig. 45 D. Lyes 2 + 2, not

far removed from sides of scutum. Dorsal setae fairly stout and coarsely ciliated,

arranged 2.10.8.6.4.2.2 and 32-50 long. Venter: all coxae with 1 long (40) seta,

a similar pair between coxae I and between coxae III, thereafter anterior of

anus 8.8.8, posterior of anus 6.4.4.2; those behind the anus are 40 and of similar

structure to the dorsal setae, the others are more slender and finer. Legs, palpi

and chelicerae normal. Cuticle finely, transversely, striated.
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Text fig. 4

Trombicula fletcheri n. sp.: A, dorsal view; B, ventral view; C, chelicera;

D, sensilla of scutum; E, tarsus I; F, dorsal seta.

The standard data for the type and paratype are

AW PW SB ASB PSB A-P AM
Type - - 62 74 32 20 15 27 52

Parat. - 62 75 30 20 14 25 50

AL PL Sens. DS
35 48 65 32^50

35 48 62 32-50

Loc. and Host —Two specimens permanently mounted sent from the Institute

of Medical Research, Federated Malay States, and labelled as Trombicula

akamushi (Brumpt), from Rat tits ratius (diardi or jalorensis), Sungei Buloh,

Selangor, 14 October 1930.

Remarks —From the key to species, the figures, and descriptions it will be

seen that the above specimens do not agree with akamushi or any other known
species. We have pleasure in naming it after Dr. W. Fletcher.



Trombicula bodexsts Gunther 1940

Proc. Linn. Soc. N.S.W., 65, (5-6), 479. 1940.

(PL iit, fig. 7)

Of this species which was descrihed from specimens taken on the mouse deer,

Tragulus borncanus Miller, from the Bode River near Sandakan, British North

Borneo, we have been able to examine the type slide from the School of Public

Health, University of Sydney, as wek as three paratypes.

The standard data for these specimens are as follows:

AW PW SB ASB TSB A-P AM AL PL Sens. DS
Type - 55 63 27 20 11 25 45 40 48 60 40-50

Parat. - 55 62 27 21-5 10 25 45 38 50 — 40-50

- 60 6S 27 22 10 27 44 39 49 — 40-50

fj
- 56 65 27 23 10 28 40 40 50 65 40-50

Mean - - 56-5 64 27 22 10 26 44*5 39 49-5 62-5 40-50

The posterior margin of the dorsal scutum reaches 3 /* behind the line of PL,

and the arrangement of the DS is 2.8.6.6.6.4.

There are some slight differences between certain of the above measurements

and those given by Gunther, e.g., the scutum is given by him as 75 wide and 37 "5

long, whereas allowing for the fact that PW is somewhat less than the; real

maximum width, the latter value is only about 66-67. Similarly our values for the

length of the scutum (ASH -f PSB) are nowhere greater than 33 as against 37*5

given by Gunther.

Trombicula dellensis Walch 1923

Kitasato Arch. Pxper. Med., 5, (3), 63, 1923; Tr. Vth. Bien. Congr. Far East.

Assoc. Trap, Med., Singapore, 1923 (publ. 1924).

~ vandcrgJiinstci Gunther 1940. Proc. Linn. Soc. N.S.W., 65, (3-4), 252.

(PI iv, fig. 1)

This species was originally recorded from Deli, on the east coast of Sumatra,

where Walch found it on. man and rodents and considered it to be the vector of

the pseudotyphus of that region. It was apparently confined to the lower altitudes,

up to 300 metres.

In 1940 Gunther described T. vandcrghinstei from rats at Hulolo and con-

sidered that it might possibly be only a local variant of dclicnsis. Prom the com-

parison of our figures of the' dorsal scutum of these two species and the data given

for both it will be seen that Gunther's vanderghinstci is only a synonym of the

Sumatran species.

Heaslip (Med. J. of Aust. 1941, 380) in his investigations into the "tsutsu-

gamushi" fever of North Queensland (Cairns district) has shown that

T, dclicnsis is the commonest species of larval Trombicula of that area, but he did

not find it around Brisbane. It occurred plentifully on rats and the bandicoot,

hood on torosus, and out of 2,500 specimens from these hosts 90% were

T. dclicnsis. It is apparently the vector of "tsutsugamushi" fever in North

Queensland.

Of the material that we have examined in detail we give the following data:

Quecnslan id:

AW PW SB ASB TSB A-P AM AL PL Sens. DS
Cairns _ 63 81 32 21-5 13-5 27 55 46 60 62 50-55

_ 62 76 30 23 13-5 29 56 46 65 62 50-55

_ 62 76 30 23 13-5 27 54 43 60 60 50-55

_ 65 76 30 23 13*5 28 54 43 65 65 45-55

i»
_ 60 73 27 22 13-5 27 54 43 62 — 45-55



AW PW SB ASB PSB A-P AM AL PL Sens. DS
Cairns - 60 73 28 22 13*5 30 60 43 60 65 50-60

62 75 30 22 13-5 30 55 43 60 62 50-60

65 75 30 24 16 30 54 41 60 65 55-55

65 77 30 24 13-5 27 56 43 63 65 50-60

62 70 26 21 13-5 27 52 41 57 60 45-55

60 71 30 22 13-5 30 56 40 62 60 45 -60

60 75 30 24 13-5 28 56 43 62 60 45-60

65 81 32 23 15 30 60 46 65 -—

.

50-60

67 82 32 23 15 28 56 43 65 — 48-55

65 78 32 24 15 28 57 46 62 65 50-55

65 82 30 25 16 27 56 46 65 62 50-60

65 78 30 23 16 28 54 48 62 65 48-55

65 81 30 22 13-5 30 60 46 67 65 50-60

65 76 29 25 16 30 5,7 43 65 62 45-55

60 81 31 23 13-5 27 — 40 65 — 45-60

Mean - - 63 77 30 23 14 28 56 44 63 62 45-60

AVzc Guinea —Type and three para types of T, vcuidcrgliinsici;

AW PW SB ASB PSB A-P AM AL PL Sens. DS
Type 65 • 5 75 30 22 13-5 26-5 50 43 60 65 45-60

Pa rat. - 65 76 31 25 13-5 30 53 42-5 61 65 45-60

!>
— — __ — _ 27 60 42 64 65 48-60

>>
- 64 71 27 26 14 26 54 43 62 65 45-55

Mean - - 65 74 29-5 24 13-5 27 54 42-5 61 65 45-60

In all the ahove the arrangement of dorsal .setae is 2.8.6.6.4.2. as given oy
Waleh and by Gunther. The other data given by Walch are: scuta! width 74,
length 57; AL 39, Sens.. 61, and. by Gunther: "scutal width 84*4, length 50;
AM 50. AL 46. PL 56. SB 28; these latter, however, are not quite in

agreement with onr measurements of his material.

Tromp.icula couvi Kawamura and Yamaguchi 1921

Kita.sato Arehiv. Exper. Med.. 1921, 4, 169.

(Text fig. 7 A)

Hatori (1919), Ann. Trop. Farasito!., 13, 233, referred to a species of

Trombicida on fowls in 'Formosa, but while regarding it as new did not describe

or figure it.

Later, in 1921. Kawamura and Yamaguchi. having' received a slide of this

species from Hatori himself, published a number of details and referred to it as

Trombicida corvl Hatori. As we can find no reference to this specific name having
been published by Hatori, it would seem that the species should be known as

T. corvi Kawamura and Yamaguchi 1921. These authors give only a few details

as in the key, and from these the figure of the dorsal scutum has been constructed.

It must be remembered, however, that except for the values given by Kawamura
and Yamaguchi it is hypothetical.

Tkomhicula scutellaris Xagayo 1920

Yerhandl. d. jap. pathol. Gesellsch., Tokvo, 10, 471, 1920; Amer. J. Hvgiene, 1,

<5, 6), 569, 1921.
(PI. iv

f
fig. 2)

Of this species we have not seen any authentic material. It is very close to

palpalis Xagayo and may possibly be synonymous with it. The first reference

has not been available to us, but the standard data and figure of the dorsal scutum



89

Trans. Row Soc. S. Anst., 1943 Vol. 67, Plate IV

M ! I \ A
is

^+1-
1 I

'

1
I

:

/

4
i

A

i

j
I
I

,T 1

;f

—%*;

©

" ?:4

\

1, Trombicula dclicnsis Walch ; 2, T. srutcllaris Nagayo; 3, 7\ palhalis Nagayo
;

4, T. intermedia Nagayo; 5, 7\ vara Walch; 6. 7\ rim Gunlhcr.
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given here is from Xagayo's 1921 figure and data. The figure is to scale and the

data as follows

:

AW PW SB ASB PSB A-P AM AL PL Sens. DS
57 69-5 26-5 28-5 15 26-5 51 43 53 70 —

The arrangement of dorsal setae is 2.10.10(12 ). 10(8). 6.4. According to

Xagayo's figure the scutal setae are thick and strongly ciliated and the sensillae

with very short ciliations on the basal third and thereafter with long ones. It

also differs from the closely allied species palpalis and -intermedia in that A-P is

very much greater than SI).

Tuommcula palpalis Nagayo et al. 1919

Yerhandl. d. jap. pathol. Gesellsch., Tokvn, 9, 107; Amer. |. Hvgiene, 1, (5, 6),

569, 1921.

(PI. v, fig. 3)

Wehave only been able to refer to Nagayo's second paper, but have examined
two authentic specimens from Yamagata, Japan (coll. July 1920).

Nagayo (1921) gives the following details: scutal length 37 -

7, width 71 v,
Sens. 61 '4. Our standard data for the two specimens examined are ;

AW PW SB ASB PSB A-P AM AL PL Sens. DS
62 67 28 26 13 17 47 36 48 56 35-50

58 66 25 22 13 17 45 38 48 — —
Dorsal setae arranged 2. 10.10. + .

Nagayo (1921) claims to have reared this species through from larvae to

adult, and to have obtained larvae from the adult. He was unable, however, to

point to any very definite specific differences between the nymphs and adults of

this species and those of akamuslii, pallida, intermedia and seittellaris,

Trombicula jntermiidia Nagayo 1920

Verhandl. d. jap. pathol. Gesellsch., Tokvo, 10, 471, 1920; Amer, |. Hvgiene, 1,

(5, 6), 569, 1921.

(PL iv, fig. 4)

Of this species, which is very close to the preceding two species, we have
only been able to refer to Nagayo's second paper. Our figure is from his figure

and data and drawn to scale. Our standard data, also from his details, are as

follows

:

AW PW SB ASB PSB A-P AM AL PL Sens. DS
53 60 22-5 23-5 23 18 53 41 57 65 —

Arrangement of dorsal setae, 2.10.8.8.6.4.2.

Nagayo states that he has reared the larvae of this species as far as the nymph,
but fails to find any definite morphological distinctions between the nymph of this

and the other Japanese forms, akamushi, pallida, palpalis and seittellaris.

Tromiucut.a rara Walch 1924

Tr. Vth. Bien. Cougr. Far East. Assoc. Trop. Med. Singapore, 1923 (publ. 1924).

(PI. iv, fig'. 5)

This species was recorded from man from Sumatra, Wehave not been able

to obtain any authentic material but Walch gives the following data: width of

scutum 104, length 74, AL 33, Sens. 57. DS in text 6.4.4.2, in fig. 2.6.2.4.4.2, and
34 fx long. From his figure and the above data we give the following standard

data on the basis of ASB -j~ PSB, i.e., depth or length of scutum (SD) = 74.

AW PW SB ASB PSB A-P AM AL PL Sens. DS
85 104 54 25 49 40 40 33 40 57 34



91

From Prof. Dr. j. E. Dinger of the Koningen Wilhelmina Institute v. Bae-

tcriologie, Batavia, we have a slide. I A. I.e. II., unnamed, which on examination

proves to be this species. The standard data are

:

AW PW SB ASB PSB A-P AM AL PL Sens. DS
92 110 47 27 47 40 40 47 55 60 40

Arrangement of DS, 2.6.6.4.2.

Trombicula rioi Gunther 1939

Proc. Linn. Soc. N.S.W., 64, (1-2), 80, 1939.

(PI. iv, hg. ())

Gunther described this species f"om Megapodius duperrcyi, the bush fowl of

Xew Guinea.

In his description he gives the following data: scuta] width 120, length 69,

AM 66, AL 68, PL 75, SD 50, Sens, 75, DS 2.14.12.4.6.8.10.8.4.

Wehave been able to examine the type and three paratypes, which gave the

following data

:

AW - PW SB ASB PSB A-P AM AL PL Sens. DS
Type - 99 111 53 28 33 31-5 60 70 75 70 35-70

Parat. - 99 110 55 28 33 33 61 70 73 — —
- 102 110 56 30 35 32 60 67 70 70 35-65
- 100 110 54 30 35 30 60 72 72 68 35-70

Mcan - 100 110 54 5 29 34 31-5 00 70 72-5 69 35-70

Dorsal setae arranged, 2.14.16. 12. +.

Trombicula wiciimanni (Oudms. 1905)

Trouibldimn zvichmanni Oudms. 1905, Ent. Ben, 1, (22), 217; 1906, Nova
Guinea, 5, 106, 132, pi. iv, fig. 67-68; 1908, Tijds. Entom., 51, 25; 1909, ibid,,

52, 38.

Alloh'ombidium zvichmanni Oudms. 1906, Ent. Bet., 2, (28), 58-59.

Trombid'ntm (Hctcrotrombidwm) zvichmanni, Verdun 1909, Cr. Soc. Biol., Paris,

67, 246.

Microtronibidium zvichmanni Oudms. 1909, Ent. Per., 3, (50). 20; 1912, Zool.

Jahrb. Suppl, 14, 9.

I'rombicula wichmemni Gunther 1940, Proc. Linn. Soc. N.S.W., 65, (5, 6), 480,

4-6.

(PI. v, fig. 1)

This species was originally described from New Guinea from Goitra coronata,

and also from man from the North Celebes, Gunther records it from the mouse
deer (Tragulus borncaniis Miller 1902) from Bode River. British North Borneo,

1939.

Wehave been able to examine Guntrier's type as well as three other specimens,

all from the same series from British North Borneo. From these our standard

data are as follows :

AW PW SB ASB PSB A-P AM AL PL Sens. DS
Type - - 79-5 93 40 25 27 31-5 43 48 58 63 45-65

Parat. - - 76-5 91-5 38 25 26 31-5 43 46 58 63 —
- - 79-5 93 38 23 25 31-5 -- 46 58 63 —
- - 80 93 40 24 27 31-5 43 46 59

Mean - - 79 92 5 39 24 26 31-5 43 46 5 58 63 45-65

Arrangement of dorsal setae, 2.6.6.4.2.2.
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Trombicula hatorii sp. nov.

Trombicula pseudoakamushi Ilatori (nee. Tanaka) in Kawamura and Yainagttchi,

Kitasato Archives Exper. Med., 4, 169, 1921.

(PL v, fig. 5)

Ilatori (Ann. Trop. Med. ParasitoL, 13, 233, 1919) described a species of larval

Trombicula from Formosa under the above name, and claimed to have reared from
these larvae the nymphs and adults which were identified with T, mediocris BerL

£ r= minor BerL). Kawamura and Yamaguchi 1921 also worked on the Formosan
species and described and figured what they considered Hatari's form in much
detail. They agreed with the correlation of the larvae and adult with mediocris.

The drawing of the dorsal scutum given herein is based to scale on Kawamura
and Yamaguchrs figure and data, from which the following standard data are

deduced

:

AW PW SB ASB PSB A-P AM AL PL Sens. DS
72 85 37 27 27 27 37 37 50 55 45

Dorsal setae arranged, 2.6.6.4.2.

This species is closely related to T. wiclimanni Oudm., as will be seen by a

comparison with the standard data. It differs in that the SB are only slightly in

advance of the line of PL, that the posterior margin of the scutum is not flattened

medially, and in the different lengths of the normal scutal setae.

Trombicula minor Berlese 1904

Trombicula minor Bed. 1904, Acari nuovi Manip. IV, 135, pi. xv, tig. 4;

Womerslev 1939 (July), Trans. Roy. Soc. S. Aust, 63, (2), 152; Gunther

1939 (December), Proc. Linn. Soc. N.S.W.. 64, (5, 6), 466.

Trombicula mediocris Berl. 1912, Redia 8„ fasc. 1, 94; Gunther 1940. Proc. Linn.

Soc. N.S.W., 65, (5-6), 477.

Trombicula hirsii Sainton 1927, Ann. Mag. Nat. Hist., (9), 20, 157; nee Hirst

1929, Ann. Mag. Nat. Hist., (10), 3, 564; nee Womersley 1934, Rec. S. Aust.

Mus., 5, (2), 212.
(PL v, fig. 2)

Although Berlese in his description and figure of T. minor from Java makes

no reference to the presence or absence of eyes, yet his species (specimen

imperfect) is probably, as suggested by Kilashima and Miyajima 1920, the nymph

of T. mediocris BerL 1912, also from Java, which has a very well developed

eve closelv adjacent to and on each side of the sensillary area of the crista.

Gimthers nymphs in size, dimensions of front tarsi and metatarsi, and

in the dorsal setae agree with minor, but also possess a single eye on each side of

the crista as in mediocris. An adult female from Innisfail, Queensland (1939,

\\ . G. 11".). agrees in size and all other characters with mediocris and, except in

size and presence of eyes, also with minor.

This species as the larvae is the common "itch mite" of the Queensland scrub,

at high altitudes. Heaslip (Med. T. Aust., 1941. p. 380)., in his studies of "tsulsu-

o-aiimshr' fever in North Queensland, records it from man at Lake Barrine at

L500 feet, and although he collected adults from near sea level, the larval form

was not found amongst 2.500 specimens from rats and bandicoots. The usual

hosts of the larvae appear to be birds (Wtfc Gunther 1939. C).

T, minor Berl. (larvae) occurs on rats and on the bandicoot, Isoodon torosus.
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1, Tromhicula zvichmanni Oudms. ; 2, T, minor Bcrl. f.p. ; 3, 7\ minor v. dclwnsis

Walch (from Gmither's material from N.G.) ; 4, same from Walch's material;

5, T. hatorii n. sp. ; 6, T. novac-hollanrfias Hirst; 1, T. sauilhou Worn.;

8, T, macvopus Worn.
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Wegive the following data from two specimens from Innisfail, and one from
Lake Rarrine.

AW PW SB ASP, PSB A-P AM AL PL Sens. DS
Innisfail 73 85 40 23 35 35 43 46 53 — 50-55

- 73 85 40 24 35 35 — 45 52 — 50-55

Lake Barrinc 79 89 43 25 35 36 41-5 46-5 52 — 50-55

Mean - - 75 86 41 24 35 35-5 42 46 52 — 50-55

Arrangement of dorsal setae, 2.6.6.4.2.

Tromjuccla minor v. deliensis Walch 1923

Trombicula pseud oak a-vmshi v. deliensis Walch 1923.

Troiubicula hirsti Gater 1932.

'Troiubicula hirsti v. morobensis (nom. nud.) Gunt her 1938.

Trombicula hirsti v, bidohcnsis Gunther 1939.

(PI. v
s

fig. 3, 4)

This form appears to be but a variety of the larvae of Troiubicula minor

P>erl. The differences, as will be seen from the key to species and from the figures,

lie only in the size of the scutum and the longer scutal setae. Walch described it

as a variety of Hatori's Formosan species T. pscudoafcamushi (non Tanaka),
from Deli, Sumatra. Gunther records it as common in the somewhat higher

altitudes of New Guinea from many hosts, bandicoots, bush fowl, bush pig, bush
turkey, cassowary, pigeon, and as a casual on rail, swamp hen and man. It was
from this variety that he bred his nymphal T. minor Berl. It also occurs at

Selangor, Federated Malay States. Wehave examined the following 21 specimens

from New Guinea, and also a single specimen from Selangor, Federated Malay
States, 1929, labelled as 7\ hirsti, with the following results :

AW
F.M.S. - 85

Type slide, N'.G.

PW SB ASB PSB A-P AM AL PL DS
106 41 •5 23 35 33 43 50 56-5 41-58

.6.6.4.2.

AW PW SB ASB PSB A-P AM AL PL Sens. DS
S3 99-5 44 30 40 38 48 53 56-5 60 .

S3 99-5 44 26-5 40 33 53 51-5 58 60 -

—

83 98 44 28 38 33 — 50 55 60 .—
S3 96 44 26 5 36-5 35 __ 50 56-5 60 —
80 96 41-5 23 + 36-5 31 48 51-5 58 60 —
83 99-5 43 23 + 36-5 35 48 53 5S 60 ,

—

83 99-5 44 25 36-5 33 48 53 60 61-5 .

—

84 101 46-5 25 36-5 33 50 55 60 63 .

—

83 95 43 26-5 38 35 50 54 60 60 ,

84-5 103 44 26-5 38 35 50 55 60 60 _ ,

84-5 96 43 26-5 38 33 — 55 5S 60
81-5 96 41-5 25 40 35 45 49 55 58 , :

83 98 43 25 41-5 35 45 49 55 53
91 103 46 26-5 41-5 33 45 58 64 56 ,

83 96 44 25 40 33 43 48 56 50 ,

83 99 46 25 40 35 50 53 50 60 ,

83 96 45 26-5 38 33 50 53 61 60 .. „ .

83 104 46-5 25 + 40 38 50 58 62 51 .

86 103 47 28 40 38 50 58 54 , ,

91 106 45 28 3S 35 46-5 53 58 ,

91 103 45 28 38 33 47

48

53

53

58

58-5 58-5

,

84-5 99-5 44-5 26-5 38-5 34-5 50-60

Slide 2
}

K.G.

Slide 3, n!g.

Slide" 4, N.G.

Mean - - -

Arrangement of dorsal setae, 2.6.6A.2.

That Walch's description and figures agree with the above is apparent, when
the standard data deduced from them are compared. These data are as follows:

AW PW SB ASB PSB A-P AM AL PL Sens DS
82-5 93-5 36 28 33 33 46 48 56 58 44

He gives AT, = 46 and shows the other setae as almost equal.
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Trombicula novae-hollandiae Hirst 1929

Proc. Zool. Soc. London, 1929, 172; Womersley 1934, Rec. S. Aust. Mus, 5, (2),

213.
(PI. v, fig, 6)

Of this species we have measured 14 specimens from Kangaroo Island, South

Australia (including 9 co-types), 9 specimen^ from Tasmania and 4 specimens

from Cairns, Queensland.

The maximum, minimum and mean data of this material are as follows:

AW HVV SB ASB PSB A-P AM AT, PL Sens. DS
Maxima - 78 102 32 38 29 38 62 54 78 100 —
Minima - 62 90 27 32 24 32 49 46 57 90 —
Mean - - 71 96-5 31 35 27 35 53-5 51 68 95 50-80

The arrangement of dorsal setae is, 2.6.6.6.4.2.

Trombicula samboni Worn. 1936

(PI. v, fig. 7; text fig. 5)

Womersley 1939, Trans. Roy. Soc. S. Aust., 63, (2), 153.

—Trombicula hirst i Hirst 1929, nee Sambon 1927; Womersley 1934 nee Sambon
1927.

This is the "ti-lree itch" mite of South Australia. We have measured 10

specimens from Kobe, the type locality, and 8 specimens from Port McDonnell.

The following are the standard data from all this material:

AW PW SB ASB PSB A-P AM AL PL Sens. DS
Highest - 81 91 38 26 39 32 41 44 52 72 —
Lowest - 75 84 34 23 31 27 37 38 43 65 —
Mean - 78-5 87 36 24 36 30 38 42 48 68-5 30-58

Dorsal setae, 2.6.6.6.4.2.

While this paper was in preparation two visits were made by one of us

(H. W.) to the Robe district of South Australia to ascertain the prevalence of the

larvae of this species at that time of the year (April) for certain experimental

reasons.

Inquiries showed that the larvae, locally known as ''red spider" or "ti-tree

itch" were well known to residents throughout the coastal area from Policeman's

Point on the Coorong to Port McDonnell. The mites occur mainly on open

grassy patches amongst the ti-tree scrub, frequented by campers and duck shooters.

Walking amongst the scrub or lying on the grass invariably leads to infestation of

the person, and any objects on the ground, such as one's boots, a gun or handker-

chief, soon become covered with numerous specimens of these tiny yellowish

active mites. They are more prevalent on wanner days, particularly from Sep-

tember to January but occur throughout the year, and even on the occasion of

our visits they were abundant although the weather was cold and wet.

In the Robe district at the present time they occur on the introduced rabbit,

which abounds, as small yellowish clusters in the ears and around the eyes.

Almost any rabbit seemed to carry some. Old residents stated that they could

remember the "itch" from their earliest days, 70 to 80 years ago, although rabbits

did not appear in the district until about 50 years ago. Before rabbits became

common, native, animals such as wallabies and bandicoots were abundant, but are

now extinct. It appears reasonable, therefore, to assume that the mites were

carried by such native animals, and that as these were replaced by rabbits the

mites transferred themselves to the latter.
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The mites commonly attack cattle, horses and sheep, causing severe irritation

and even bleeding, with subsequent loss of condition ; in fact, one person informed
us that he had lost cattle as a result.

On cattle and man the mites attach themselves singly and not in clusters as

on the rabbits or on the hocks of sheep. On man they do not, as believed by local

residents, burrow under the skin, but attach in the normal way by the mouth parts

only, and are probably soon detached by scratching or rubbing of the clothing.

The bites are very irritating and some people seem to suffer a slight feverish

reaction, although as far as known this particular species is not a vector of disease,

Text fig-. 5

Trombkula samboni Worn. Adult: A, dorsal outline; B, lateral outline; C, crista

and eyes; D, palp; E, chelicera; J\ dorsal seta; G, tarsus and metatarsus I.

as are some allied species from Japan, New Guinea and Queensland. The site of
attack on man is chiefly on the legs, around the waistline where clothing tits tightly

and frequently on the scrotum. During the first visit nymphs or adults were not
found, but intensive search on the second visit discovered numerous specimens
of both stages in the black soil, chiefly in the top inch, and, especially near
spots where rabbits had been scratching and stamping. While finding of adults
in the field is not absolute proof of their association with the larvae, the fact that

in this area only the one larval species is known, strongly supports the view that
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the larvae and adults arc of the samei species. Nevertheless, breeding experiments

are being made to check this conclusion.

Adult of Trombicula sambo ni Worn. —Colour in life red except the pro-

podosoma which is colourless except for deeply pigmented eyes. Shape a figure

of 8, with the posterior portion broader than the anterior portion. Length (exclud-

ing gnathosoma) 1,200; width, anterior portion 690, posterior portion 860.

Crista distinct, 170, sensillary area roughly triangular with paired sensillae, 118

long, and shortly finely ciliated on distal half, SB 47. Eyes 1 + 1, large and

closely adjacent to sensillary area, deeply red pigmented in life, but difficult to

observe after death except In freshlv mounted specimens. Legs short, except I;

I 775 long, II 520, III 600, IV 680, tarsus I conspicuous, 206 long by 86 wide,

metatarsus 137 long. Clothing of thickly placed, ciliated, pointed setae, 40 long,

with the ciliations long and outstanding, all setae uniform. Genital opening with

three pairs of discs.

Nymph - Similar to adult in all details except size and having only two pairs

of genital discs. Length 1,000, width., anterior portion, 600, posterior portion 720.

Trombicula macropus Worn. 1936

Womersley 1936, J. Linn. Soc, London, (Zool), 40, (269), 112.

(PI- v, %. 8)

The mean, maximum and minimum data for seven specimens of this species

are as follows :

DSAW FW SB ASB PSB A-P AM AL PL Sens.

Maxima - 80 85 35 24 3$ 30 33 38 52 65

Minima - 72 7S 30 22 30 27 30 30 46 65

Mean - 76 82 33 24 32 30 32 35 50 65 30-50

Dorsal setae arranged 2.8.6.+.

Trombicula cervultcola Ewing 1931

Proc. U.S. Nat. Mus., 1931, No. 2,908, 80, Art. 8, 13, pi. i, fig. 3.

(Text iig. 18, A <-

T
))

This species was described from specimens from the Barking Deer (Cervulus

aureus) from Muktcsar, Kumaun, India.

Ewing's descriptions give no dimensions beyond the length and width of a

"slightly engorged larva."

He regards the species as near to a cits cut ell arts Walch, differing in the

scutum not being so angulate posteriorly and in the fewer setules on the sensillary

setae. The dorsal setae are given as 26 in number.

From the details available it is not possible to place this species in the key.

But from Ewing's figure of the dorsal scutum and assuming AWat 56, we get

the folio-wing standard data

:

AW PVV SB ASB PSB A-P AM AL PL Sens. DS
56 64 26 20 22 24 34 32 52 44 ?

On the Correlation of the Larvae with the Nymphs and
Adults of Trombicula

Although a large number of larval species of Trombiculinac are known, only

a very few of these are also known from either the nymph or adult or both stages.

Because of the importance of the larvae of these mites as vectors of disease to

man from animals, it is of the utmost importance that an intensive study of their

life histories should be made with a view to clearing up the whole question.

(
7

) To no definite magnification.
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In America, according to Ewing, nymphs and adults of the itch mite or
w

chigger" have been reared and it has been shown that the adult, T. cinna-
baris Ew, is synonymous with the larva known as Trombicida irritans (Riley),
which name has priority. In England the common "harvest mite," Trombicida
autumnalis, has also been reared by Hirst to the nymphal stage.

Within the area covered by this paper, out of 30 recognised larval species of
Trombicida s. str., at the most only four can be definitely correlated with nymphs
or adults; these are akamitshi Brumpt, deliensis Walch, minor Berlese, and
samboni Worn. In addition two other species, signata Worn, and tindalei Worn.,
arc known as nymphs from captured material but are unknown as larvae or at least

uncorrelated with any known larvae. The life-cycle of T. akamitshi seems to have
been fairly definitely established by a number of Japanese workers since 1916, the
principal of whom were Nagayo et al., Kawamura and Yamaguchi, and Miyajima
and Okumura. None of these workers, however, appear to have identified the
nymphal and adult stages with any known species.

In 1917 Ilatori studied the tsutsugamushi disease of Formosa, and besides
claiming to have reared the nymphs and adults from the larvae of akamushi,
recorded another larval species under the name of pseudoakamnshi (non Tanaka)
( = hatorii n. sp. The adults of this second form he found living free in the soil,

and considered it might be synonymous with Berlese's mediocris (= minor Berl.)
from Java.

In 1921 Kawamura and Yamaguchi also studied the Formosan species and
confirmed Ilatori's rearing of both species, also referring pseudoakamnshi to
mediocris Berl.

In 1939 Gunther, in New Guinea, reared nymphs from the larvae, then known
as T. hirsti v. buloloensis Gunther, which one. of us (H. W.) was able to identfiy
with T. minor, and in Queensland W. G. Heaslip collected an adult of this species.
The third species to be reared through is T. deliensis Walch, of which Walch him-
self reared and described the nymph and adult. This species cannot yet be referred
to any known adult species. In the present paper the nymph and adult of the "ti-

tree itch" of South Australia are also described.

In 1921 Nagayo et al. also claimed to have reared nymphs and adults from
four other species from Japan, namely palpalis, pallida, intermedia and scutcUaris.
They were unable, however, to point to any specific differences between any of
these nymphs or adults and those of akmnushi, hence the validity of these species
is uncertain at present, although the larvae seem to be well differentiated as in
the key.

The nymphal and adult stages of those species known as such from the area
under review can be separated as follows :

1 Kyes 1 + 1, clO'Scly adjacent to the sensillary area. 2

Eyes apparently absent. 5

2 Colour in life creamy white.
3

Colour in. life red.
_

Size 1-2 mm. long, width of opisthosoma 860^. DS pointed.
-10 long, uniform, with long' ciliations. Sens. 118 long, with short inconspicuous dila-
tions on distal half. SB 47. Tarsus I 206 A by 86 jU ,. (Adult.) T. samboni Worn.

3 DS long, thick, pointed, with only a few adpressed ciliations or serrations Length
1-2 mm). Sens. 170, SB 37. Tarsus I 237^ by 97 ^ (Nymph.) T. sic/nata Worn.
DS finer, with fine outstanding citations. 4

4 Length 1;J0D m width 860 rt . DS 30-50 long. Sens. 160, SB 57. Tarsus I 260 » bv
105 M- (Adult.) T mln()r Bcr j.

Length 1,670 M width. DS to 70 long. Sens. 160. SB 42. Tarsus I 275^ by 67 MCA3a&0 T. clcgans Worn.
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5 Sens, area transverse and wSder than long". 6

Sens, area more or less triangular, about as long as wide. T. akamushi (Brumpt.)
T. palpalis Nagayo
T. pallida Nagayo*
T. intermedia Nagayo
T. Scutellaria Nagayo

6 Sens. Ill, with short cilia along whole length, those on basal third very small,

SB 25. Tarsus I in -ratio o£ width to length— 1:1*7. DS 21-56, apically knobbed.

(Nymph.) . T. deliems Walch.

Sens. 160, with few long- branches on distal half. SB 71. Tarsus I 132 ^ by 53^..

DS 26-40 pointed with long outstanding ciliations. (Nymph.) 1\ Hndalei Worn.

Gen. Myotrombicula nov.

Mandibles and palpi modified for grasping hair. One dorsal scutum as in

Trombicula, with five normal scutal setae and a, pair of sensillae. Claws three on

all legs, the inner claw longer and finer than the laterals. Genotype M. vesper-

tilionis n. sp.

Myotrombicula vespertilionis n. sp.

(Text fig. 6, A-E; text fig. 8, B)

Description —Shape almost rounded. Length 275 /^ width 220 ft. Legs long

and slender, I 170, II 145,, III 145. Dorsal scutum transversely rectangular (cf . text

fig. 8. B), AW62-5. PW65*5, SD 24, ASB 16, PSB 11, A-P 16, AM23, AL 19,

PL 27, Sens. —, DS 23. Dorsal setae arranged 2.6(8), 2 (6). 8.4.8.6.4.2, pointed,

with short ciliations. Eyes absent. Mandibles (text fig. 6, D) with stout short

stipes, and short broad chelicerae with two large blunt teeth, adapted more for

Text fig. 6

Myotrombicula vespertilionis n.g. et n. sp. : A, dorsal view
C, palp; D, mandible; E, tarsus I.

B, ventral view

* See under larval form of this species.
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grasping hair. Palpi as in text fig. 6, C, strongly bent over as if to help in grasping

hair, details as in figure. Venter with setae as shown, one on each coxae, a pair

between coxae I and between coxae III, thereafter 2.4.4.6.6.4.2. Tarsus I (text

fig. 6, K) with a long stout dorsal seta.

Loc. and Hosts. —This very interesting species was found among the debris

of a jar of spirit containing bats, No. M4443-53,, 3576^ 501 „ and 500 in the collec-

tions of the South Australian Museum, probably from South Australia.

Text fig-. 7

Trombiculoides gateri n. g. et n. sp.: A, dorsal view; B, ventral view
D, chelicera; K, tarsus I.

C, palp
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Remarks —The modifications of the palpi and chelicerae suggest the adapta-

tion for grasping hair, although the modifications are not as pronounced as in

some genera of Listrophoridae.

Genus Trombiculoides nov.

With a single dorsal scutum carrying nine normal setae and a pair of 2ong

filamentous sensillae. Eyes 2 + 2. Chelicerae large and strong with a strong

apical and strong inner subapical tooth. Genotype T. gateri n. sp.

Trombiculoides gateri n. sp.

(Text fig. 7, A-E; 8, C)

Description —Shape subrotund, Length 690 /a, width 395 /a. Legs I 310,

II 275, HE 340. Eyes, two on each side. Dorsal scutum with a slightly incurved

front margin, and then uniformly curved so that there is no- demarcation between
the lateral and posterior margins; with strongly ciliated setae, one anterior

Text fig. 8

A, dorsal scutum of Trombicula corvi K. & Y., x500; B, dorsal scutum of Myotrom-
bicula vespertilionis n. sp., x 500; C, dorsal scutum of Trombiculoides gateri,

n. pp., x500

median, one at each antero-latcral corner and one where each posterolateral corner

should be. and then two on each side between the AL and PL setae ; two long

sensillary setae, ciliated on apical half, their bases slightly in advance of the middle

of scutum. Mandibles large and strong, with large prominent apical and inner

subapical teeth. Dorsal setae long, 80, pointed and strongly ciliated in rows of

2.12.8.4.2.8.10.10.10.6.4, rows four and five from front with the setae sublateral.

Palpi normal as figured, tibial claw bifurcate. Venter ; all coxae with a single

ciliated seta, a pair of setae between coxae II and between coxae III, thereafter

11.6.11.8.6.4.2.2,, gradually lengthening posteriorly. Tarsi with three claws, the

middle one about twice as long as laterals, tarsus I as in text fig. 7, E, tarsus III

with a long outer simple seta. Standard, data as follows

:

AWAW1 AW2 PWMax. WSB ASB PSB A-P AN AL AL1 AL" PL Sens.

76 91 85 78 95 27 27 33 42 65 28 38 70 60 75
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(N.B. —AL
1

and AL., are the second and third lateral scutal setae, and
AW1 and AW2 the width of the scutum between these; Max. Wis the greatest

width of the scutum.)

hoc. and Hosts —The type and two paratypes from R. rati us argent iventer

Chase from Selinsing-Gunong, Semanggel. Perak, 15/3/32, were sent to us for

study by the Institute for Medical Research, Federated Malay States.

Remarks —This genus, in ithe peculiar and strong chelicerae and the extra

scutal setae, is obviously distinct from its allies. In the latter character it might

show some relationship to Gahrlicpia and its associates, but from a study of the

figures it is clear that the extra scutal setae are not homologous with the extra

scutal ones in Gahrliepia; they do. not belong to the dorsal rows and are not taken

into the scutum by any posterior prolongation.

Genus Schongastia Oudemans 1910

Entom. Ber.. 3, (54), 86. Genotype Trombidium vandersandci Oudms. 1905;

ibid. 1, (22), 216.

Trombiculinae with the sensillary setae of the single anterior dorsal scutum
clavate or capitate. Dorsal scutum more or less rectangular and with live setae

besides the sensillary setae, 1 AM, 2 AL and 2 PL. Chelicerae dorsally serrated.

Only the larval stages of this genus are as yet known.

Kky to the Malayan, New Guinea and Formosan Species

of schongastia

1 Dorsal scutum roughly rectangular, posterior margin sinuous. PL much the shortest

17. AM the longest, DS 2.6.6.6.6.2. $, oudemansi Walch 1923

Dorsal scutum roughly pentagonal or hexagonal 2

2 Dorsal scutum roughlv pentagonal PL the longest, AM the shortest, DS 2.10.6.6.4.2.

S. victa Gater 1932

Dorsal scutum roughly hexagonal. 3

3 AL shorter than AM. or PL, DS 2.12.8.4.6.4.2.2, Sens. nude. S. jamesi Gunthcr 1939

AL longer than AM, or PL, or hoth. 4

4 Sens, in line of PL. 5

Sens, well behind line of PL. 6

5 AW58, PW72, DS 2.8.10.10.8.8.4 (after Kawamura). S. katonis n.sp.

AW66, PW91, SB 26, DS 2.10.8.10.8(10) .8.8. $, blcstotvci Gimther 1940

AW59, PW80, SB 33, DS 2.10.2.10.2.10.8.6.4.2.

S. blestoivci v. megapodius nov.

6 DS 2.10.2.10.2.14.2.10.12.8.4., Sens. 35, nude. S, taylori Gunther 1940

DS 2.10.10.10.10.8.2. Sens. 25 S. vandensandei Oudms. 1905

Schongastia oudemansi (Walch 1923)

Trombieula oudemansi Walch, Kitasato Archiv. Exper. Med.. 5, (3), 1923

;

Fletcher, Lesslar and Lewthwaite, Trans. Rov. Soc, Trap, Med. and Hvg\, 22,

161, 1928.

Schongastia oudemansi (Walch), Gater 1932, Parasitol., 24.

(PI. vi, fig. 1)

This species is apparently not known to attack man. It was described from
Deli, Sumatra, by Walch from rats, and in 1928 Fletcher et. al. record it as the

commonest mite on rats in the Federated Malay States.
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Wehave not seen any specimens of this species but from the data and figures

given by Walch and by Fletcher we have drawn the scutum to scale, and deduced

the following standard data. Otherwise, the key will separate this species

from others of the genus.

Walch's data are : scutal length 50, width 72. AL 27, PL 16-6 and 12 behind

sensillae. Sensillae 30x9. DS 22 long and arranged in his figure 2.6.6.6.4.4.2.

Fletcher furnishes a figure agreeing with that of Walch.

From the above the standard data are

:

AW PW SB ASE PSB A-P AM AL PL Sens.

50 68 34 26 24 40 40 27 17 39x9

Schongastia vieta Gater 1932

Parasitology 1902, 24, 143-174, fig. 5.

(PL vi, fiR. 2)

Gater described this species from the ears of f£, rattits diardi (Jentinck)

from Kuala Lumpur, Selangor, Federated Malay States, and also recorded it from

A\ r. jahrensis from the same locality and from R. mullcri validus from Raub,

Pahang.

W«have been able to examine one of the series from Raub, and the drawing

to scale of the scutum and the following standard data are from that specimen:

AW PW SB ASB PSB A-F AM AL PL Sens. DS

55 78 20 21 5 30 30 25 50 58 35x13 45

Dorsal setae 2.10.6.6.4.4.2. Gater gives the scutal length as 56 and the

width 76.

Schongastia jamksi Gunthcr 1939

Schdnqasiia rotunda Gunther 1938, Med. J. Austr., 2, (6), 202 {nam. mid.) ;

jamesi Gunther 1939, Proc. Linn. Soc. N.S.W., 64, (1-2), 91.

(PL vl fig. 3)

Through the kindness of Prof. Harvey Sutton of the School of Public

Health and Tropical Medicine, University of Sydney, we have been able to

examine Gunther** tvpe slide which is labelled "Type specimens XI S. rotunda

(jamesi) Bulolo, T. N. G." There are two specimens on this slide, but only one

of these and that one much damaged by pressure, is S. jamesi Gunther; the other

specimen is T. hirsti v. dcliensis Walch ( = buloloensis Gunther). From the type

specimen we have only been able to determine SB 35, ASB 26*5, A-P 30, AM
43+.AL40, PL 63.

Gunther gives scutal length 50, width 85. AM broken, AL 37" 5, PL 47,

SB 37, Sens. 37'5 x 12-5, apparently naked. DS 2.12.8.4.6.4.2.2. The figure of

the scutum given here is drawn to scale from the above data.

Schongastia hlestowei Gunther 1939

Schbngastia xeomansi Gunther 1938, Med. J. Austr,, 2, (6), 202 {nam. mid.) ;

blestowei Gunther 1939, Proc. Linn. Soc. N.S.W., 64, (1-2), 92.

(PL vi, %, 4, 5)

Gunther described this species from a number of specimens from two men

near the Suein River, Sepik District of New Guinea. He also recorded it at the

same time from the ears of bush fowl {Megapodius duperreyi) from the Bulolo

River basin, Morobc District, and from a man at Bulolo.

We have been privileged to examine the type slide from the School _ of

Medicine. Sydney University. This slide contained 10 specimens of the collect'-" ion
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from Suein River, two of which were indicated as types. Seven of these speci-

mens have been carefully measured for our standard data as follows:

AW PW SB ASB PSB A-P AM AL PL Sens. DS
Type - 65 91 26 34 31 29 37 65 52 35 x 15 35-40

j>
- 65 90 26 31-5 27 31 35 65 50 35x15 35-40

Parat. - 65 91 26 31 29 30 35 65 50 35 x 15 35-40

?}
- 65 91 26 31 29 30 40 65 50 35x15 35-40

j?
- 65 88 26 31 29 29 — 65 52 35x15 35-40

??
- 65 87 24 31 29 30 35 65 52 35x15 35-40

}>
- 65 87 26 31 29 31 35 65 50 35x15 35-40

Mean - 65 89 26 31-5 29 30 36 65 51 35x15 35^40

Dorsal setae arranged 2.10.2.8.10.10.8.8.

Gunther gives the following: scutal length 62*5, width 94, AM37-5, AL 75,

PL 50, SB 25, Sens. 37 x 15, and DS 2.10.8.108(10). 10(8).8.8. A slide of three
paratypes from Megapodius dupcrrcyi from Bulolo, X, N. C, is in the South
Australian Museum Collection. The standard data of these specimens are as

follows

:

AW PW SB ASB PSB A-P AM AL PL Sens. DS
58 78 32 28 24 20 37 63 58 30x 15 50
60 82 35 28 24 20 — — 62 30 x 16 50

59 80 32 26 26 20 — — — — —
Mean - 49 80 33 27 25 20 37 63 60 30x15 50

Arrangement of dorsal setae, 2.10.2.10.2.10.8.6.4.2.

It will be seen that there are marked differences in the data of the two lots of
specimens, those from Megapodius having a smaller scutum with the SB wider
apart and placed well behind the line of PL. A-P is also shorter than in the
specimens from man, while the DS are also longer. These differences, however,
may not be more than varietal and for the present we can only regard them as
such and name the form as S. blestoivei v. megapodius nov. The drawings to

scale of the dorsal scuta are from the above series of data.

In addition, the scuta in the typical blestowei from man is 1 strongly pitted
and there is a well-developed crest from the wall of which arises the sensillae.

In the specimens from Megapodius we cannot see a crest nor any pitting. In the
presence of a crest and pitted scutum the typical form might fit ijnto Paraschbn-
gmiky but the serrate chelicerae and the absence of circular striations on the
posterior portion of the scutum exclude it.

Schongastia katonis n. sp.

(PI. vi, fig. 5)

In 1921 Kawamura, R., and Yagamuchi, M. (Kitasato Archives Exper. Med.,
IV), described a specimen received from Y. Kato in 1917, from Parao Island,
in the Carolines. Although well described and figured, they did not give a name
to the species, so that katonis is here proposed.

Kawamura and Yamaguchi give the following details, from which our
standard data and drawing of the scutum are compiled.

Front edge of scutum 58, width 72-6, length 43 '6. Sens, clavate, club 20*3
long, 17-4 broad. DS 30-40, arranged 2.8.10.10.8.8.4. Chelicerae serrate.

Standard data

:

AW PW SB ASB PSB A-P AM AL PL Sens. DS
55 68 28 22 21 -5 21 23 37 40 31 x 17 30-40
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Trans. Roy. Soc. S. A list, 1943 Vol. 67, Plate VI

1, Schongastia oudemansi (Walch) ; 2, S. ineta Gater ; 3, S, jamcsi Gunther

;

4, S. blest owei Gunther; 5, S. bksloxvei v. megapodius no v. ; 6, S. katonis n, sp.

7, S. taylori Gunther ; 8, S. vandcrsandei Oudms.
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Schongastia taylori Gunther 1940

Proc. Linn Soc. N.S.W., 1940, 65, (3-4), 257, fig. 12-14.

(PI. vi, fig. 6, 7)

Described from colonics on the scrotum and hind legs of a scrub wallaby

(Macropus (Thylogale) coxeni Gray) at Bulolo, T. N. G.

Of this species we have examined the type slide containing two paratypes in

addition to the type, and another slide of two paratypes. From these our standard

data arc as follows

:

AW PW SB ASE PSB A-P AM AT. PL. Sens. DS
Type - 61-5 79 21 35 23*5 23-5 40 73 55 35 x 15 40-50

Parat - 63 79 21 35 23-5 23-5 -- 78 — — 40-50

- 61-5 79 21 35 23-5 23-5 43 78 55 40-50
- 63 79 22 35 23-5 23-5 40 81 58 — 40-50

„ - 63 79 21 35 23*5 23-5 41 78 60 — 40-50

Mean - 62-5 79 21 35 23^5 23^5 41 78 57 35 x 15 40-50

Arrangement of dorsal setae, 2.10.2.12.2.14.2.10.12.8.4.

Gunther gives the following details : scutal width 87, length 57, AM 42,

AL 56, PL 63, Sens. 37*5-15, probably naked. N.B. —It seems possible that his

measurements of AT. and PL have been reversed, for they do not agree with our
measurements of the type.)

Schongastia vandersandei (Oudms. 1905)

Thrombidium van der Sandci Oudms., 1905, Ent. Berichten, 1, (22), 216; 1906,

Nova Guinea, V, ZooL, 131.

Microthrombidium vandersandei Oudms. 1909, Ent. Bericht., 3, (50), 21.

Schongastia vandersandei Oudms. 1912, Zool. Jahrbr., Suppl. 14, 45.

(PI. vi, fig. 8)

This species, which is the type of Oudemans genus Schongastia, was described

from New Guinea as attacking man. Oudemans 1906 (loc, cit.) gives many
records from travellers in this region of being attacked by these small mites. As
so many other species of Trombiculinae are now known to occur in New Guinea,

it is extremely doubtful whether all these records should be listed under this one
species as Oudemans has done; they probably include many species.

From the figure and brief details given by Oudemans we have constructed

the scale drawing of the scutum and the following approximate data:

AW PW! SB ASR PSR A-P AM AL PL Sens. DS
60 85 25 35 27*5 27-5 45 60 50 25x9 40

Dorsal setae, 2.10.10.10.10.8.2.

Genus Neoschongastia Ewing 1929

Manual of External Parasites 1929, 187. Genotype Schongastia americana Hirat
1921, Ann. Mag. Nat. Hist., (9), 7, 37.

This genus was erected for those species of Schongastia in which the cheli-

cerae are without dorsal serrations. As yet it is only known from the larvae, with
the doubtful exception of Neoschongastia schuffneri Walch, which Walch claims
to have reared through to the nymph, of which he figures the crista. From
his figure, however, it can hardly be differentiated from Trombicula, spp., and has
the same kind of long, fine, filamentous sensillae, with minute ciliations. Walch
also figured the dorsal setae and the palp of the nymph, but here again no differ-

ences from Trombicula are evident.

In this paper 34 species and 1 variety are recognised, of which 9 species and
1 variety are new.
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Key to the Malayan, Australian and Japanese Species

of Neoschongastia
1 Sensillae capitate or globose. 2

Sensillae clavate, often broadly so. 13

2 Scnsillae nude. 3

Scnsillae with obvious, though sometimes minute sctules. 5

3 AL longer than PL. PL shorter than PW, I)S 2, 6.6.6.6.4.2. N. innisfailensis n. sp.

PL much longer than AL and PW. 4

4 PL about twice the length of PW, DS 2.6.6.6.2(4) .4 (2) .2 A7

, zvomcrsleyi Gunther 1940

PL only slightly longer than PW, DS 2.6.6.6.6.2(4). 2. N. melomys n. sp

5 Coxae III multisetose. *>

Coxae 111 unisetosc. '

6 Coxae III with two setae. DS 2 plus ca. 10 rows of 10 each. Scutal setae with long

ciliations. N. pctrogalc Worn. 1934

Coxae III with 3-5 setae. Scutal setae with short ciliations. DS 2,8.6.6.8.2.4.2.2.

N. mutabilis Ga.ter 1932

7 PL and most of DS foliate or lanceolate and shortly ciliated. 8

Scutal and DS normal. 9

8 PL and first four rows of DS foliate. PL much longer than PW. DS 2.6.6.6.6.4.2.

Ar
. foliata Cunther 1940

AM, PL and all DS except posterior two lanceolate. Scnsillae? Scutum rectangular.

PL much shorter than PW, DS 2.8.6.64.2. A', fmtata (Gater 1932)

9 First row of DS with four setae, i.e., DS 4.6.6.6,6.4.2. Scnsillae in front of PL.

AL longer than PL. N* quccnslandica Worn. 1939

First row of DS with two setae only. 10

10 Scutum roughly hexagonal. DS 2.14.14.10.12.8.4. N. edivardsi Gunther 1939'

Scutum not so.
1A

11 Scutum almost rectangular; posterior margin only slightly sinuous and extending very

little behind PL. DS 2.6.8.8.8.8.6.4.2. (After Hirst) or 2.4.8.10.10.8. plus about 14.

A\ antipodianum Hirst 1929

Scutum not rectangular
;

posterior margin extending well behind PL. 12

12 Posterior margin of scutum shallowly sinuous medially. Sensillae anterior of PL.

DS 2.6.6.6.6.4.2. $* coorongensis Hirst 1929

Posterior margin of scutum an even curve Sensillae behind PL. DS 2.8.6.6.6.6.4.2.

(After Walch.) A', globmlarc Watch, 1927

13 Sensillae long and narrow, almost' lanceolate rather than clavate. 14

Sensillae definitely clavate with more or less of. a basal stem. 15

14 PL longer than AL or AM. PL off scutum. Scutum small, 34 long, 50 wide.

DS 0.8.6.6.4.2. (After Gater.) N. malaycnsLs Gater 1932

PL shorter than AL or AM, definitely on the scutum. Scutum larger, 55 long, 78 wide.

DS 2.6.8.8,6.6.4.2. (After Gater). N. lacunosa Gater 1932

15 AL much longer than PL. 16"

AL shorter than PL. 18

16 PL the shortest, 13-14. DS 2.6.6.4(6) .6(4) .4.2. N. impar Gunther 1939

—bodensis Gunther 1940

PL more than 40 and longer than AM. 17

17 Posterior margin of scutum medially concave Sensillae in line of PL and in midline

of scutum DS 2.8.10.8.8.6. (After Walch.) A. sch-Uffneri Walch 1923

Posterior margin of scutum a shallow even curve. Sensillae well in advance of PL.

PL well behind midline of scutum. DS 2.8.6.6.4.2. N. pseudoschiiffncri Walch 1927
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18 AWless than 40. i_9

AWgreater than 50. 22

19 First -row of DS with four setae, i.e., DS 4.6.6.6.4.2. AW35. N. indica Hirst 1915

^ maris Walch 1923

First row of DS with only two setae 20

20 Scutum almost rectangular, and posterior margin rectilinear. Sensillae? DS
2.12.4.87.10.2.5.4 (after Gater). N. drbilis Gater 1932

Not so. 21

21 PL about :n midline of scutum. AMand PL nearly equal. Sensillae slightly in front

of midline of scutum. DS 2.6 (2,4). 4.2.4.2.16.12. N. tortus Gunther 1939

PL well behind midline of scutum, longer than AM. DS 2.6.6.4.2. N. rattus n. sp. 22

22 DS on small platelets, 2.6.2.6.8.6.4.8.6.4.2. N. heaslipi n. sp.

DS not on platelets. 23

23 Sensi'hac. posterior to. or in line of, PL. AW/A-P greater' than 2-7. 24

Sensillae anterior to line of PL. AW/A-P less than 2-7. 31

24 PL midway between anterior and posterior corners of scutum, which is roughly

trapezoidal with broadly rounded posterior corners. DS 2.12.12.12.12. p-lus about 30.

N. feramcles Worn. 1939

Not so. PL at the posterior angles of scutum. Posterior margin evenly curved or

sinuous. 25

25 A-P half SD. DS 2.8.6.6.6.4.2 26

A-P distinctly less than half SD. 27

26 AW84. PW101, SD 52. N. iccstralicnsis Worn. 1934

AW63, PW84, SD 58. A. trichosuri Worn. 1939

27 PL shorter than PW. 28

PL equal to or longer than PW. 30

28 Posterior margin of scutum an even curve. DS 2.8.6.6.6.2.2. AM 39, AL 22, PL 46.

PW65. Ar
. dasycrrci Hirst 1929

Posterior margin sinuous. 29

29 AL longer than AM. AM 37-5, AL 45, PL 56, DS 2.8.6.6.6.4.2.

N. shichlsi Gunther 1941

AL shorter than AM AM 47, AL 27-5, PL 72, DS 2.8.6.6.6.4.2. N. hirsti n. sp.

N. similis n. sp.30 DS 2.4.4.4.2.

DS 2.6.6.6.4.2.

31 DS 2.6.6. p^us.

DS not so.

32 DS 2.12.12.12.12.10.8.4.2.

DS 2.8.8.8.8.6.4.2.

N. dcrricki Worn, 1939

N. guntheri n. sp.

N. smithi Worn. 1939

33 AWabout 11 less than PW. DS 2.6.6.6.6.6.4.2. N. phascogale n. sp.

AWat least 20 less than PW. DS 2.6.6.6.6.4.2. 34

34 AW54, PW75. N. cairnsensis n. sp.

AW70, PW' 97. Ar

. cainisaisis v. gafreri nov.

Neoschongastia innisfailensis n. sp.

(PI. vii, fig. 1; text fig. 9, A-B)

Description- —Shape elliptical, with rather flattened sides. Length 365 #,

width 225 ft. Legs: I 210. II 170, 111 225. Mandibles with nun-serrate chelae.

Palpi normal, with trifurcate tibial claw. Dorsal scutum as in pi. vii, fig. 1, with
the following standard data: AW42*5, PW65, SB 18,' ASP. 23, PSB 16. A-P 26,
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AM32, AL 51, PL 44*5,, Sens. 31, with globose head 16 wide and with only very
indistinct dilations under high magnification, almost nude. Eyes two on each side,

closely adjacent to scutum. Dorsal setae 25 to 45 long, arranged 2.6.6.6.6.4.2,

finely ciliated and tapering. Vcntrally with shorter setae, arranged as in text fig.

9 B. Legs with normal chaetolaxy ; tarsi with two strong claws and a longer

median pulvillus somewhat claw-like.

Text fig. 9

Neoschongastia innisfailensis n. sp. : A, dorsal; B, ventral.

onnberg fromLoc. and Hosts —Fifteen specimens from Mclomys lit tor alls

Innisfail, Queensland, 12 October 1938 (W. G. Keaslip).

Remarks—Of ten of the specimens measured the average standard data are as

given above, and the highest and lowest values as follows:

AW PW SB ASB PSB A-P AM AL PL
highest - 48 78 22 25 21 27 40 56 51

^owest - 40 60 13 21 13 24 24 45 43

There are much greater variations in the standard data of individuals within
this species than is usual.

Neoschongastia womersleyi Gunther 1940

Proc. Linn. Soc. N.S.W., 65, (3-4), 254, 1940.

(PI. vii. fig. 2)

This species was described by Gunther from colonies in the ears of
Macropus (Thylogale) coxeni Gray 1866 from Bulolo, T. N. G., November 1939.

Wehave been able to examine the type slide containing, besides the type, seven
paratypes, of which the type and three others have been measured. In addition,

we have also examined a slide containing two paratypes of Which one was mea-
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surcd, and a slide of nine paratypes of which three have been measured. Onr

standard data for those measured are as follows

:

AWPW SB ASB PSB A-P AMAL
Slide 1, Type & 7 Parat. -

Slide 2, 2 Parat.

Slide 3, 9 Parat.

41-5 63 15 23 16-5 27 — — 115 — 40-50

43 63 15 22 18 25 35 69 130 — 40-50

43 63 15 22 16-5 28 35 69 130 — 40-50

43 65 18 25 16 28

—

66 130 ___ 40-50

41-5 63 17 .

—

„ „ 36 66-5 130 — 40-50

45 68 16- 5 23 15 30 36 75 — — 40-50

43 61-5 15 23 IS 30 36-5 76-5 140 30 x 16 40-50

41 -5 61-5 15 23 IS 28 35 76-5 130 — 40-50

Mean 43 63-5 16 23 17 28 36 71 130 30x16 40-50

Dorsal setae arranged 2. 6.6 .62 {4) .4(2)2.

Gunthcr's data are as follows: AW50, PW75, SB 19, ASB 25, PSB 14,

A-P 32, AM 36, AL 60-70, PL 120-140, Sens. 30 x 14, DS 54.

Text fig. 10

Neoschongastia melomys n. sp.: A, dorsal, B, ventral.

Neoschongastia melomys n. sp.

(PL vii, fig. 3; text fig. 10, A-B)

Description —Shape elliptical with the sides rather flattened. Length 465 p,

wi dth 260 p. .esrs

:

I 220. [[ 190, III 220. Mandibles with non-serrate chelae.
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Palpi normal, with tri furcate tibial claw. Dorsal scutum as in pi. vii, iig. 3, with

the following standard data: AW51. PW67, SB 17, ASH 21-5, FSB 16, A-P
26-5, AM31*5 AL 63, PL 72, Sens. 30, with globose head 16 wide, and apparently

nude. Eyes 2 + 2, rather small. Dorsal setae 30-55 long, pointed and shortly

ciliated, arranged 2.6.6.6.6.2(4) .2. Vent rally with shorter setae, one on each

coxa, a pair between coxae I and between coxae III, thereafter arranged

4.6.6.6.4.4, their length gradually increasing posteriorly. Legs with normal

chaetotaxy, tarsi furnished with two daws and a median longer claw-like pulvillus,

tarsi 1 and II with a median dorsal rather short stout sensory rod, as, normally.

Loc. and Hosts —The type from the ears of Mclomys Uttoralis Lonnbg.,

Innisfail. Queensland. October 1938 (W. G. PL), and 15 other specimens from

rats at Cairns, Queensland, in 1939 and 1940 (W. G. H.)«

Remarks —Of these 16 specimens the mean standard data arc as given

above, and the highest and lowest as follows :

AW PW SB ASB PSB A P AM AL PL
Highest - 54 70 20 22 19 27 32 (i? 76

Lowest - 46 62 16 19 13 24 27 57 70

Xeosctiongastfa pktrogale Worn. 1934

Kec. S. Aust. Mus., 5, (2), 215, 1934.

(Pi. v:i, %. 4)

This species was described from specimens, taken from the scrotum of a

wallaby in the Musgravc Ranges, South Australia.

The standard data for eleven specimens are as follows:

AW PW SB ASB PSB A-P AM AL PL Sens. DS
85 31 24 24 32 39 48 52 31 x 17 30-48

64 86 27 24 24 32 39 46 46 — 30-48

6 3 84 ^0 24 24 28 38 48 48 30 x 16 30-48

61 81 23 23 23 30 39 44 48 — 30-45

61

65

65

06

63

65

66

80 23 — 25 30 ----- - 50 — 30-46

82 28 25 24 30 40 46 50 ~~ 30-50

85 24 26 23 31 39 49 46 27x17 30-46

84 27 26 24 30 — — 47 30 x 17 30-46

88 30 27 23 32 39 47 48 32 x 17 30-47

88 28 27 22 31 38 47 50 31 x 17 30-50

85 3t 29 23 30 40 48 50 30x17 30-47

Mean" 64 84 27-5 25 24 31-5 39 47 49 30x1/ 30-47

KT £OSCIIONGASTIA MUTABILIS Gater 1932

Parasitology, 24, 143-174, 1932.
(PI. vii, ft*. 5)

This species was described by Gater, but without any figure, from a cluster

of mites in the ear of Ratius sahanus vociferous (Miller), from Sungei Buloh,

Selangor, Federated Malay States.

Wehave been able to examine a mount of a somewhat imperfect specimen,

labelled by Gater as this species, from Tupaia glis fcrruginea Raffles from the

same locality as the type material.

Standard data for this, specimen, and from which the figure of the scutum

o-iven here is constructed, are as follows:
" AW PW SB ASB PSB A-P AM AL PL Jen, DS

43 60 8-5 23 12-5 28 — 28 53 28x15 35-42

DS arranged 2.8.6.6.8.2.4.2.2.

H
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Gater gives the following; scutal width 72, length 45, SB 12, AL usually the
longest, DS 42. These data differ considerably from those of the specimen
examined.

Neosciiongastia foliata Gunther 1940

Proc. Linn. Soc. N.S.W., 65, (3-4), 255, 1940.

(PI. vii, fig, 6)

This species was described from colonies in the ears of Macropus (Thylo-
galc) coxeni Gray, for Bulolo, T. N. G.

We have been able to measure the standard data for five paratypes of
Gunther' s material with the following results:

AW PW SB ASB PSB A-P AM AL PL Sens. DS
50 71 16-5 20 18 25 20 — 91 28 x 17 50-60
53 68 16-5 20 16-5 25 18 58 83 — SO-60
50 68 16-5 18-5 16-5 25 21 55 90 — SO-60
55 71 18 18 17 25 20 63 86 28 x 17 —

JB_ 70_ 18 20 18 25 24 — 83 — 50-60

Mean 53 70 17-5 19-5 17-5 25 20-5 57 86 28x17 50-60

Dorsal setae arranged 2.6.6.6.6.4.2.

Gunther's data are: scutal length 47, width 84, Sens, bases 19 apart AM
19-25, AL 50-56, PL 80-100, Sens. 28 long, with club 15x16. DS 50-62-5.
Prom his figure we derived the following standard data: AW66, P\Y 78 SB 19
ASB 24-5, PSB 27, AM 19*5, AL 57, PL 93. These agree fairly well with our
measurements, except that the AWand PWare somewhat higher in proportion.
As Gunther states, the PL and first four rows of dorsal setae arc foliate, but In
our view not so much so as drawn by him.

Neosciiongastia oueknslaxdica Worn. 1939

Trans. Roy. Sac. S. Ausl., 63, (2), 162, 1939.

(PI. vii, fig-. 7)

This species was originally described from Rattus assimilis from Imbil,
Queensland, from R, youngi from Cowan Cowan, Queensland, and from
Mclomys ecrvenipes and R, lutrcolus from Imbil.

The following arc the standard data from 12 of the above specimens:
AW PW SB ASB PSB A-P AM AL PL Setis DS

51 75 21 27 14 32 - — 55 27x16 32-45
51 74 24 27 14 31 35 50 54 - - 32-40
SI 73 21 27 14 32 35 48 56 30x16 36-40
51 73 21 27 14 35 32 48 56 26 x 16 30-40
51 75 26 27 14 35 35 — 54 _ 35,45
51 73 21 27 14 38 32 — — 28 x 16 30-45
54 80 25 27 14 35 35 50 56 -^ 30 -4S
54 76 24 24 13 32 35 54 52 32 x 16 27-40
49 70 24 27 13 30 32 54 52 — 99J
51 75 24 27 13 32 32 50 54 — 27-43
49 70 22 24 - 30 30 54 52 32x16 27-40

J? 73 24 24 16 40_ 30 _ 56_ _J4_ 30x16 27-36

Mean 51 74 24 26 14 32-5 32-5 56 53 31x76 27-4?
Arrangement of dorsal setae, 4.6.6.6.6 A. 2.

Neosciiongastia kdwardsj Gunther 1939
Ncosclwngastki rioi Gunther 1938 (nam. nud.), Me;d.

J. Aust., 2, (6), 202
Neosciiongastia cdwardsi Gunther 1939, Proc. Linn. Soc NSW 64 (1-2) 86

(Pi vii, fi a 8)

" "
? h

This species was described from a number of specimens from the New Guinea
bush iowl, iviegapodius duperreyi.
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Vol. 67, Plate VII

1, Neoschongastia innisfailensis n. sp. ; 2, A', •womersleyi Gunthcr ; 3, N. melomys

i% sp. ; 4, N. petrogatc Worn.; 5, A7

. mutabiHs Gater
; 6, Ar

. foliata Gunther;

7, N. queenslandica Worn. ; 8, N. cdwardsi Gunther.
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Wehave been able to examine the type of this species, and have measured
the data as follows

:

AW PW SB ASB PSB A-P AM AL PT, Sens. DS
60 81 33 28 23 28 - 58 35-15 40-50

The dorsal setae are arranged, 2.14.14.10.12.8.4.

Gunther gives the scutal length 56, width 87 -

5, and sensillae bases 36 apart,

AM37-5. AL 75, PL 60, Sens. 29 x 15.

The figure on pi. vii, fig. 8, of the scutum is to scale from the above data.

Neosctioncastta axtipodiaxum (Hirst 1929)

ScJwngastia antipodianuni Hirst, Proc. Zool. Soc. London, 1921, (1), 175.

(PL viii, Ux- 1)

This species was" described by Hirst from the cars of Rait us yreyi- from
J¥ Estree Bay. Kangaroo Island, South Australia.

From the syntype material in the South Australian Museum we have made
the following measurements of standard data:

vw PW SB ASB PSB A-P AM AL PL Sens. DS
60 70 24 29 22 42 36 65 62 29x19 40-55
62 67 25 32 20 42 3S 69 65 — 40-60
58 66 24 29 20 42 37 69 62 25x17 40-60
60 67 24 27 17 40 35 70 65 28x17 40-58
57 67 24 29 20 40 35 70 62 28x18 40-58

Arrangement of dorsal setae, 2.6.8.8.8.8.6.4.2.

Neoschongastia cooroxgensis (Hirst 1929)

ScJunif/astia coorongense Hirst, Ann. Mag. Nat. Hist. 1929, (10), 3, 564.

(PI. viii, fig. 2)

This species was described from the ears of a rat at Robe, South Australia.

Fifteen syntypes from the Hirst material in the South Australian Museum
give the following data

:

AW PW SB ASB PSB A-P AM AL PL Sens. DS
65 86 28 26 20 30 48 44 65 „ 32-56
60 84 28 — 19 28 45 40 62 32-55
65 84 32 — — — 43 43 — —

-

32-45
65 86 — — — 34 43 40 62 38 x 19 35-55
71 95 32 25 19 32 43 38 57 30x18 35-55
70 93 32 24 19 32 46 42 64 32x19 35-55
75 92 35 32 20 33 40 36 55 35x19 38-50
65 86 30 25 19 30 43 33 56 30 x 18 35-55
68 91 30 29 22 30 46 43 58 35-50
73 91 30 29 19 30 — 40 55 . . 32-55
65 85 28 24 21 30 47 40 59 30x17 32-55
63 83 30 29 20 32 45 40 62 35-55
70 105 38 32 23 34 48 41 65 „_ 35-57
66 88 32 28 20 30 48 40 57 32-52
70

68

93

90

32

31

28

27

20 29 42 41

40

58

60 32 x 18

35-50

Mean 20 31 45 32-55
Arrangement of dorsal setae, 2.6.6.6.6.4.2.

Neosciiokgastia gloiutlare (Watch 1927)

Trombidiitm (Trombicula f) ghbulare W&lch 1927, Genessk. Tijd v Ned Indie
67, (6), 929. ...

'

(PI. viu, t\g. 3)

Wehave not been able to sec any authentic specimens of this species, and our
drawing to scale of the dorsal scutum and the standard data are deduced from
Walch's figure and description.
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Vol. 67, Plate VIII

1, Neoschongaslia antipodianum- (Hirst); 2, coorongcnsis (Hirst); 3,

N, globular c (Walch) ; 4, Ar
. hasfata Gatcr ; 5, N. malaycnsis Gatcr ; 6, I\ T

. lacunosa

Gater ; 7, .V. impar Gurnther ; 8, N .. schuffncri Walch.



SB ASB PSB A-P AM AL PL Sens. DS
8 25 9 20 34 43 61 26 33
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The data arc

:

AW PW
43 60

Arrangement of dorsal setae, 2.8.6.6.6.6.4.2.

It will be seen from the above and from the key to species that A7", globulare

is well characterised from the rest.

Neoschongastja hastata (Gater 1932)

Trombiada hastata Gater 1932, Parasitology, 24.

(PL viii, %. 4)

In the absence of sensillary setae: Gater placed this species doubtfully as a

Trombicula, but in view of the discovery by Gunther of the allied Ncoschongastm
foliata in New Guinea, it seems more than likely that the sensillae of hastata. will

be clavate or globose as in Ncoschongastia.

¥or convenience of separation, therefore, we so place and key the species.

From Gater's description and figure, the standard data are as follows :

AW PW SB ASB PSB A-P AM AL PL Sens. DS
69 71 37 29 15 15 30 32 42 — 45-50

Arrangement of dorsal setae. 2.8.6.6.4.2.

Neoschongastja malayensis Gater 1932

Parasitology, 24, 1932. fTJi ... r t .
***

'

(PI. viii, fig;. 5)

This species was described from the ears of Rat/us mahiisia Kloss, from
Sungei Buloh, Selangor, Federated Malay States. It is rather remarkable that the

PL are definitely outside of the scutum; in this respect, as Gater points out, being

related to Hirst's Schongastia acthiopica from the Gold Coast,, Africa.

Gater gives the following details : scutal length 35, width 50, SR 22. From
these and Gater's figure, we give the accompanying figure of the scutum to scale

from which the standard data are:

AW PW SB ASB PSB A-P AM AL PL Sens. DS
40 54 22 20 14 28 28 20 34 34 40

Dorsal setae, 0.8.8(6).4(6).4.2.

Neoschongastja lacunosa Gater 1932.

Parasitology, 24, 1932
(PI. viii, fig. 6)

Described from the ears of Rutins sabanus vocifcrans (Miller) from Sungei

Buloh, Selangor, Federated Malay States.

Wehave been able to examine two specimens from the type host and locality,

dated 23 July 1930. From these the standard data are as follows

:

AW PW SB ASB PSB A-P AM AL PL Sens. DS
66-5 74 36 31-5 23 43 46-5 35 25 53x6-5 42
66 5 78 38 31-5 — 43 45 35 26 53x6-5 42

Arrangement of dorsal setae, 2.6.8.8.6.6.4.2.

Gater gives the width of scutum as 78, length 55, and SB 37.

Neoschongastia impar Gunther 1939

Proc. Linn. Soc. N.S.W., 64, (1-2), 85.

—N. bodensis Gunther 1940., Proc. Linn. Soc. N.S.W., 65, (5-6), 482.

(PI. viii, %7)

There appears to be no doubt that Gunther's N. bodensis 1940 described from
the mouse deer, Bode River, British North Borneo, is the same as his N. impar
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1939 from bandicoots and rats from New Guinea. That this is so will be seen

from a comparison of the standard data derived by the examination of the type and
three paratypes of bodensis and the type and five paratypes of impar.

AM Al. PL Sens. DS

— 28

35 19 M 43x10 30
— 29

— 30

— 31

N. impar—
AW PW SB ASB PSB A-P

Type - ss — —

,

20 23 33

- 50 63 28 21 23 33

Parat. - 53 65 27 20 21 28

?j
- 52 65 28 20 25 33

)i
- S3 67 29 23 21 33

}>
- 57 68 28 22 22 30

AL PL
21-5 13

21-5 13

19 14

21 13

20 13

20 13

Mean - 53 65 28 21 23 32 35 2] 13 43 x 10 30

Arrangement of dorsal setae, 2.6.6.4(6 ).6(4) .4.2.

Gunther gives scutal width 66, length 48, SB 27, AM37*5, AL 19. PL 12*5
A', bodensis —

AW PW SB ASB PSB A-P AM AL PL Sens. DS
Type - 48 60 28 20 20 33 35 21-5 14 45 x 10 20-40

- 50 60 30 20 21 33 33 23 13 40 x 10 —
- 51 58 28 20 20 35 35 23 15 — 20-40

Parat. - 50 61 32 20 20 35 35 25 15 — —
Mean - 50 60 30 20 20 34 35 23 14 42x10 20-40

Gunther gives scutal width 70, length 47, SB 34, AM 37*5, AL 25, PL 20,
Sens. 33x11, DS 2.6.6.6.4.4.2.

Neoschongastja scHUFi'NERr Walch 1923

Tronibicula schiiffncri Walch, Kitasato Arch., 5, (3), 1923; Tr. Vth. hiien. Congr.
Par East Assoc. Trap. Med., Singapore, 1923 (publ. 1924).

(PL viii, fig;. 8)

This species was descrihed from man at Deli in Sumatra.

We have not been able to see any authentic material and our figures of the

dorsal scutum to scale and the following standard data are from Walch's descrip-

tion and figures

:

AW PW SB ASB PSB A-P AM AL PL Sens. DS
57 75 22 20 26 23 42 61 44 36 x 15 30

DS arranged 2.8.10.8.8.6 or 2.8.2.8.8.8.6.

Walch, in his second paper, claims to have reared the larvae through to the

nymph, which as far as can be seen is a typical Trombicula, without eyes and with
long, slender, shortly ciliated sensillae.

Nl-.OSCHOXOASTlA PSEUDOSCTIUFFNERIWalch 1927

Trombicula pseitdoschuffncri Walch L927, Genessk. Tijds. v. Ned, Indie, 67, (6),
922.

(PL ix, fig, 1)

Described from rats from the Lampong District of Macassar.

Again we can only reconstruct the dorsal scutum to scale from Watch's
details and figures, and give the following standard data derived from the same
sources

:

AW PW SB ASB PSB A-P AM AL PL Sens. DS
53 72 19 21 27 37 22 67 44 36 40

DS 2.8.6.6.4.2.

From its near allies this species can be separated by the key.
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Neoschongastia tndtca (Hirst 1915)

Schonqastia indica Hirst 1915, Bull. Ent. Res., 6, 183; Walch 1927, Genessl:.

fijds. v. Ned. Indie, 67, (6), 924.

Trombicula mnris Walch 1922, Kitasato Arch. Exper. Med., 5, (3).

(PI. ix, fig. 2)

Originally described by Hirst from Calcutta, India, on Ncsokki (Gmwiirys)

bengalensis, it has also been described by Walch from Deli, Sumatra, from rats,

and from the Lampong district of Macassar, also from rats r and specimens are

now recorded from rats at Cairns, Queensland (1940, W. G. Ileaslip).

Besides the two specimens from Cairns wc have been able to examine a

specimen from Federated Malay States, and also a specimen, I.A.l.C.III, from
Batavia, unnamed, but definitely of thi s species. The standard data for the

specimens are :

Loc. AW PW SB ASB PSB A-P AM AL PL Sens. DS
Cairns - 35 54 19 11+ 16 27 23 16 21 + — 20-30

- 35 54 19 19 16 27 23 16 31 ^_ 20-35

Batavia - 39 55 23 18 20 27 23 17 29 26x10 32

F.M.S. - 31 52 21 18 16 27 23 16 31 26x10 20-35

Mean - 36-5 54 20-5 18-5 17 27 23 16 30 26 x 10 20-35

Walch, in his 1927 publication, recognised the synonymy of his maris with

that of indica Hirst. It is evidently a wide ranging species, extending from India

to Queensland.

Neoschongastia pebilis Gater 1932
Parasitology, 24, 1932.

fpi ^ %$)

Of this species which was described from Rattus crcnwrivcntcr crcmori-

venter (Miller) from Sungei Buloh, Selangor, Federated Malay States, we have

not been able to examine any material.

Our scale drawing of the scutum is from Gater's data and figure, as are the

following standard data

:

AW PW SB ASB PSB A-P AM AL PL Sens. DS
40 48 17 13 11 21 30 20 36 — —

Neoschongastia lorius Gunther 1939

Ncoschbnqastia jimungi Gunther 1938, Med. J. Austr., 2, (6), 202 (nom. uud.);

lorius Gunther 1939, Proc. Linn. Soc. N.S.W., 64, (1-2), 86.

(PL. ix, fig, 4)

This species was described from specimens from a parrot (Lorius roratus)

from New Guinea. We have been privileged to examine the type slide, which

besides the type contains three paratypes. Two of the latter and the type have

been carefully measured for standard data as follows :

AW PW SB ASB PSB A-P AM AL PL Sens. DS
Type - 40 58 20 16 23 21-5 30 17 31 -5 35x10 25

Par at - 40 56-5 20 16 21-5 21-5 30 „ 31-5 35x10 25

- 40 55 20 16 22 21-5 — — 33 36x10 25

DS 2.6(2.4). 4.2.4.2.16.12.

Gunther gives: scutal length 47, width 62-5. SB 20, AM36, AL 25, PL 37-5,

Sens. 30, DS 30.

Neoschongastia rattus n. sp.

(PI. ix, fig, 5; text fig". 11, A-B)

Description —Well-fed specimens 550 /a long, 390 fx wide, shape oval with

sides nattish medially. Legs relatively small and short, I 160, II 145, III 160.
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1, Ncoschongastia pseudoschufjncri (Walch) ; 2, Ar
. indica, (Hirst) ; 3, N. dcbilis

Cater; 4, N. tortus Gunther; 5, N. rattus n. sp. ; 6, N. heaslipi n. sp. ; 7, IV. pcra-

melcs Worn.; 8, N. ivcstraliensis Worn.; 9, N, irichosuri Worn.; 10, N. dasycerci

(Hirst); 11, N. shicldsi Gunther.
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Mandibles with non-serrate chelicerae. Palpi normal, tibial claw bifurcate.

Dorsal scutum as in plate ix, fig. 5, with the following standard data, AW36,

PW58, SB 20. ASB 19, SB 20. A-P 28, AM 24, AL 14, PP 38, Sens. 35x9,
DS 20-40. Arrangement of DS 2.6.6.4.2.2.

Text fig. 11

Neoschongastia rattus n. sp.: A, dorsal; B, ventral.

The scutal and dorsal setae are shortly and finely ciliated. Sensillae clubbed

with short stem and ciliated club. Eyes 2 + 2, small and away from scutum.

Ventrally each coxa with a single seta which has 4-5 long branches; gnathal

part with a pair of similar setae, and a pair between coxae I and between coxae III,

and thereafter 4.8.8.8.6.6.2. Pegs with normal chaetotaxy and tarsi with paired

claws, and a longer median pulvillus.

hoc. and Hosts —On rats, Rattus assknUis, at Imbil, 16 February 1939

(Smith), and Brisbane, Queensland, 5 July 1938 (W. G. H.).

Remarks —Of 10 specimens examined, the highest and lowest values for

standard data are as follows:

AW PW SB ASB PSB A-P AM AL PP Sens. DS
Highest - 40 60 22 19 20 32 25 16 40 36x9 —
Powest - 32 56 19 19 18 24 22 11 34 32x8 —

Neoschongastia heaslipi n. sp.

(PI. ix, fig. 6; text fig. 12)

Description— Length 375/*, width 270 ix, shape somewhat rounded. Pegs:

I 240, II 225,. Ill 240. Mandibles non-serrate with a single ventral tooth. Palpi

as in text fig. 12, tibial claw tri furcate. Dorsal scutum as in pi. ix. fig-. 6, with the

following standard data: AW62, PW78, SB 29, ASB 27, PSB 24, A-P 36,
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AM46, AL 33, PL 49, Sens. 39 x 13 with strong dilations. Dorsal setae 27-52

long, ciliated and arising from platelets, arranged 2.6.8.8.8.4.6.6.4.2, platelets 15

wide. Eyes 2 + 2, closely adjacent to scutum, anterior eye the larger. Venter;

coxae each with a single long (45-50), pointed and ciliated seta; a similar pair

between coxae I and between coxae III, thereafter shorter, 20-30. and arranged

12.12.12-10.8.6.4. approximately.

Text %. 12

Neoschongastia heaslipi n. sp.: A, dorsal; B, ventral; C, mouth parts and palp

from below; I), chelicera; E, tarsus I.

Loc. and Hosts —From rats at Intake, Cairns, Queensland. 1940 (\V. G. H.}.

Remarks —Remarkable for the small dorsal platelets. The standard data for

the three specimens examined are:

AW PW SB ASB PSB A-P AM AT, PL
59 75 29 28 24 38 46 32 49

62 80 29 28 23 36 46 33 49

65 79 29 24 24 34 46 ^ 34 49

Mean - 62 78 29 27 24 36 46 33 49 39x13 29-52

Sens. DS
40 x 13 27-52

39 x 13 30-52

39 x 13 30-52
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Neoschongastia perameles Worn. 1939

Trans. Roy. Soc. S. Aust, 63, (2), 160, 1939.

(PI. ix, fig. 7)

In addition to the original records of this species, it was collected from a
bandicoot {Isoodon torosus) at Cairns, Queensland, in 1939, by Dr. W. G.
Heaslip.

Altogether 30 specimens have been measured for standard data of which the
mean, maximum and minimum are as follows:

AW PW SB ASB PSB A-P AM AL PL Sens. DS
Highest -65 81 29 32 29 21

Lowest - 54 70 19 23 24 16
Alean - 60 73 24 27 27 19 47 36 68 39x13 30-50

NEOSCIIOXGASTIA WESTRAL1ENSIS (WoilL 1934)

Schongastia ice sir -alien se, Rcc. S. Aust. Mus., 5, (2).

(PL ix, fig;. 8)

This species, was described from the ears of a cat at Greenbushes, West Aus-
tralia. The standard data for six specimens on the type slide arc:

AM AL PL Sens.

50 42 73 43x13
43 29 62 38x13
47 36 68 39x13

AW PW SB ASB PSB A-P AM AL PL Sens. DS
84 102 37 24 24 27 54 46 75 45-70
86 102 38 26 26 27 50 46 75 45-75
86 102 35 28 24 27 51 46 75 . 45-72
81 104 38 26 24 27 — 49 78 40x13 45-75
84 98 35 26 24 27 —

.

43 75 43-75
84 100 35 30 26 27 — 46 73 40x13 45-75

Arrangements of DS, 2.8.6.6.6(4) .4(6) .2.

Neoschongastia trichosuri Worn. 1939
Neoschongastia zve sir alien sc v. trichosuri Worn. 1939, Trans. Roy Soc S Aust

63, (2), 160.
(PI. ix, fig. 9)

This form, which was originally regarded as only a variety of the Western
Australian ivestraliensis Worn., must be raised to specific rank. The standard
data for the only specimen from Trichosurits vulpecula, Nanibour, Queensland,
are :

AW PW SB ASB PSB A-P AM AL PL Sens. DS
63 84 23 29 29 27 43 35 56 40 x 13 30-54

Arrangement of DS, 2.8.6.6.6.4.2.

Neoscttoncastia dasycerci (Hirst 1929)

Schongaslia dasycerci Hirst Proc. Zool. Soc, Loudon, 1929, (2).

(PI. ix, fig. 10)

Described from the ears of Dasyccrcus cristicauda from Ooldea, South Aus-
tralia. The standard data for seven specimens of the original material are as

follows :

AW PW SB ASB PSB A-P AM AL PL Sens. DS
54 65 26 24 23 14 33 21 46 — 30-40
54 65 26 24 23 15 40 23 46 43x8 30-40
54 65 24 24 20 15 38 23 43 — 30-40
54 62 24 23 21 15 40 23 48 43x8 30-40
59 67 27 25 22 15 38 21 48 — 30-45
54 — 41 23 — 43x8 30-48
57 67

65

27

26

29

24

22

22

14 — 22 46 — 30-45

Mean - 55 15 39 22 46 43x8 30-48

Arrangement of DS, 2.8.6.6.6.2.2.
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Neosctiongastja siiieldsi Gunther 1941

Proc. Linn. Soc. N.S.W., 66, (3-4), 157, 1941.

(PI. ix, fig. 11)

Described from Mclomys ruber Thomas, from Bulolo, T. N. G.

The figure of the dorsal scutum is drawn to scale from the following standard
data deduced from Gunther's details and figures

:

AW PW SB ASB PSB A-P AM AL PL Sens. DS
61-5 70 24 24 16 16 37-5 45 56 — —

Neoschongastia hirsti n. sp.

(PI. x, fig. 1; text fig. 13, A-B)

Description— Length to 690 & width 500^, oval, with sides medially rather
straight. Legs: I 255,, II 225, III 290. Mandibles with non-serrate chelicerae.

Palpi normal, with bifurcate tibial claw. Dorsal scutum as in pi. x, fig. 1, with the
following standard data: AW67, PW81, SB 32. ASB 26. PSB 22, A-P 16,

AM47, AL 27*5, PL 72. Sens, lacking in all specimens. DS 30-70 long, and
arranged 2.8.6.6.6.4.2. Eyes 2 + 2. Ventrally all coxae with a single long ciliated

seta; a pair of similar setae between coxae 1 and between coxae III, thereafter
about eight rows of 8-10 short ciliated setae, arranged as in text fig. 13, B.

The standard data for the six specimens are:

Caii

Imbil.

Mean

AWPW SB ASB PSB A-P AM AL PL Sens. DS
- 63 81 32 29 20 17 48 27 70 — 30-67
- 62 84 32 24 24 19 46 27 70 — 30-65
- 67 81 32 27 20 15 46 27 70 — 30-67
- 73 81 32 26 22 15 48 27 72 — 35-70
- 67 81 32 26 23 15 46 30 73 — 32-70
- 70 78 32 24 23 15 48 27 75 — 30-70

- 67 81 32 26 22 16 47 27*5 72 — 30-70

Iff,
I I I

Text fig. 13

Neoschongastia hiisti n. sp. : A, dorsal; B, ventral.
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Loc. and Hosts —Two specimens from rats, Cairns, Queensland, 1938

(\Y. G. EL), and four specimens from Melomys ecrvenipes, lmbil, Queensland,

August 1938 (Smith).

Remarks —The relationship of this species to the others can be seen from the

key.
Neoschongastia similis n. sp.

(PL x, fig. 2; text fig. 14, A-B)

Description —Rounded species, length to 430 p, width to 340
f*.

Legs: I 260,

11 227, IT I 290. Mandibles with non-serrate cheliccrae. Palpi normal, with

bifurcate tibial claw Dorsal scutum as in pi. x. hg. 2, with the following mean

standard data: AW64-5, PW84'5, SB 33, A5B 23, PSB 32, A-P 12, AM 53.

AL 23, PL 95, Sens. 50 x 11, DS 40-90, arranged 2.4.4.4.2.. occasionally 2.4.2.4.4.2.

£ yes 2 + 2. Venter; all coxae with a single eiliated sola; a pair of similar setae

between coxae I and between coxae III, thereafter about 36 short setae roughly in

rows of eight. Tarsi normal with paired claws and single claw-like empodium.

V-v\ ,y-

^r4t^

/ ; - ; i \. v

Text fig. 14

Neoschongastia similis n. sp.: A, dorsal; B, ventral.

Loc. and Host—On rats from Cairns, Queensland., 1939 (W. G. H.).

Remarks—Can be distinguished as in the key to species. Eight specimen

have been measured as follows :

AW
62

67
65

65
65
65
60
65

PW
81

89
86
86
84
86
81

84

SB
32

35

32
32
32
35
32
32

ASB
24

22
24
25
22
24
23
23

PSB
32

35

36
29

29
31

32
32

A-I
12

12

13

13

11

11

13

12

AM

S3

AT.

16+
13 +
16+

19 +
23 +
11 +
19+

PL Sens.

81+ —
86+ —
97
94 —
90 —
89 —
97 —
94 —

ns
45-90
45-80
40-95
40-97
45-95
45-95
45-95
40-90

Neoscttongastia derricki Worn. 1939

Trans. Rov. Soc. S. Aust, 63, (2), 162.

(PL x, fig. 3)

The type specimen of this species was from Rattits lutreolus and two paralyp *s

from R, as similis, all from Imbil, Queensland, August 1938 (Smith). Wc have

also six other specimens from rats at Cairns, Queensland, 1939 (W. G. II.)-
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Trans. Row Soc. S. Aust, 1943

1, Neoschongastia hirsti a. sp. ; 2, N. similis n. sp. ; 3, N. dcvricki Worn.; 4,

N. guntheri n, sp. ; 5, N. snrithi Worn. ; 6, N. phascogale n. sp. ; 7. N. cairnsensis

n, sp. 8, N. cairnsensis v. gateri nov.
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The standard data for all these are as follow:

AW PW SB ASB PSB A-r AM AL PI. Sens. DS

Type, Imbil. - 67 90 35 25 23 12 45+ 18 + 81 + — 50-90

Parat. - 67 84 32 24 26 12 45 + — 86 — 50-86

- 67 86 35 26 24 12 51 16+ 83 + 38x8 50-90

Cairns - 65 84 33 26 27 11 50 27 86 50-90

- - 67 84 35 24 24 11 54 24 + 89 — 50-90

_ - 62 84 35 24 26 11-5 — 24+ 90 — 50-90

„ - 62 84 35 26 24 11 58 24+ 92 38x11 50-92

__ - 6-5 84 33 25 24 11 54 21 + 86 38x11 50-90

• t

- - 67 86 35 25 24 11 60 24+ 90 — 50-90

Mean - - 65-5 85 34 25 25

Arrangement of DS, 2.6.6.6.4.2.

57 27 89 38x11 50-90

Neoschongastia guntheri n. sp.

(PI. x, fig. 4; text fig. 15, A-B)

Description —Length 450ft, width 310ft, shape oval. Legs: I 330, II 300,

III 350. Mandibles with non-serrate ehelicerae. Palpi normal, tibial claw tri-

furcate, Dorsal scutum an in pi. x, fig. 4, with the following standard data:

AW78, PW97, SB 31, ASB 31, PSB 27. A-P 32, AM57, AL 40. PL 67. Sens.

clubbed, 52 long by 11 wide. Dorsal setae 35-75 long, arranged 2.12.12.12.12.10.8.4.2.

Eyes 2 + 2. Venter; all coxae with a single long ciliated seta, a pair between

coxae I and another between coxae III, behind coxae III with numerous short

ciliated setae as in text fig. 15, B.

a- va-^

fKifr/ ] \%
// AF rf F \ U

\ \

Text fig. 15

Neoschongastia guntheri n. sp.: A, dorsal; B. ventral.

Loc. and Hosts —Numerous specimens from rats at Cairns, Queensland, 1939

(W. G. H.).
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Remarks—Relationship to other

been measured as follows:

species as in key. Seventeen specimens have

AW PW SB ASB PSB A-P AM AL PL Sens. DS
78 95 30 28 26 32 60 40 65 54x11 40-75

76 95 30 28 26 35 60 40 67 54x11 40-75

81 97 30 28 26 32 57 41 67 52x11 40-75

76 94 32 28 26 32 60 41 65 52x11 40-75

78 97 32 30 27 32 56 38 67 52x11 40-72
7S 97 30 27 27 32 60 40 68 52x11 40-75
78 97 32 30 30 32 __ 38 67 — 40-75

75 94 32 27 27 32 60 40 68 52x11 40-70
78 97 32 32 27 32 54 41 65 52x11 35-70
78 97 31 30 27 32 57 40 70 52x11 40-70
75 97 30 31 27 32 56 40 67 52x11 40-70
78 97 32 30 27 27 56 40 67 52x11 40-70
SI 102 32 32 25 32 — 41 70 49x11 40-73
81 100 32 32 30 35 56 41 70 51x11 40-71
78 103 32 35 27 36 60 38 67 51x11 40-70
75 97 32 32 24 30' 49 38 67 51x11 40-70
75 97 32 32 32 32 54 37 65 51x11 40-70

M< 78 97 31 31 27 32 57 40 67 52x11 35-75

Neosciiongastta smithi Worn. 1939

Trans. Roy Soc. S. Aust, 63, (2), 164.

(PI. x, fig. 5)

This species was described from specimens from Nattus assimitis from Imbil
Queensland. The type and two paratypes are on the same slide and give the fol-

lowing" standard data

:

vw PW SB ASB PSB A-P AM AL PL Sens. DS
70 81 27 30 24 32 55 38 64 43 32-67
70 81 27 30 24 27 53 32 63 35-70
70 81 27 30 24 30 51 34 62 — 35-74

The arrangement of DS is 2.8.8.8.8.6.4.2.

Neoschongastia phascogale n. sp.

(PI. x, fig. 6; text fig. 16, A-B)

Text fig. 16

Neoschongastia phascogale n. sp.: A, dorsal; B, ventral,
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Description —Shape an elongate oval, length (fed) to 500 /a, width 350 (t.

Legs: I 260, II 220, III 290. Mandibles with non-serrate chehcerae. Palpi

normal, tibial claw bifurcate. Dorsal scutum as in pi. x, fig. 6, with the follow-

ing standard data: AW72, PW83, SB 30, ASB 30, PSB 24. A-P 31, AM 54,

AL 38, PL 64, Sens. 43x13, DS 32-70. Arrangement of DS, 2.6.6.6.6.6.4.2.

Eyes 2 + 2. Venter : all coxae with a single ciliated seta ; a pair of similar setae

between coxae I and between coxae? Ill, thereafter numerous shorter setae as in

text fig. 16, B.

Loc. and Hosts —Type, material from Phase agate sp. from Brisbane,

19 January 1938 (D. J. W. Smith); from Isoodon iorosus, W. Cairns 1940

(W. G. HO ; Pcramclcs nasuta Palm Woods, December 1938 (D. J. W. Smith).

Remarks —Standard data for 19 specimens:

Host AW P\V SB ASB PSB A-P AM AL PL Sens. DS
Im..<ci[tmh\$ ). 70 81 32 27 22 35 54 37 64 43 35-70

- 73 S3 30 32 24 32 54 40 65 43 35-70
- 70 81 30 30 24 32 54 37 62 -

—

35-70

- 70 83 32 29 24 30 54 38 67 43 35-70

oodon- - 71 84 30 29 24 29 52 3S 58 41x13 65

- 71 84 30 30 24 30 51 36 56 36x10 65

t
- 71 84 30 29 23 29 50 — (.2 39x13 62

t
- 71 84 29 30 23 27 — — 62 39 x 12 63

t
- 72 83 28 30 23 31 55 38 63 43x13 65

(

- 71 82 30 — 24 29 55 39 65 45 x 13 69

(
- 68 79 28 .__.. 24 30 S3 38 59 — 67

()
- 73 84 29 31 25 32 53 39 65 69

-i
- 75 86 30 30 23 32 55 39 62 45 x 13 65

craiitdcs - 73 83 30 30 24 31 54 38 64 43 35-75

,
- 73 86 31 30 24 32 54 40 67 43 35-70

.

- 73 86 30 30 24 30 54 40 67 43 32-65

>>
- 70 83 30 30 22 30 — 38 62 43 32-67

•1
- 73 83 30 32 24 32 54 38 62 45 35-70
- 73 86 30 30 24 30 54 40 67 48 55-67

Mean 72 83 30 30 24 31 54 38 64 43 x 1

Neoschongastia cairnsensis n. sp.

(PL x, fig. 7; text fig. 17, A~B)

\ iX
fi'i

CY A*t&, if

Text fig. 17

Neoschongastia cairnsensis n. sp. : A, dorsal; B, ventral.
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Description —Oval in shape. Length to 690 //,, width to 430 /x. Legs: I 260,
II 210, lit 260. Mandibles with non-serrate chelicerae. Palpi normal, tibial claw
tH furcate. Dorsal scutum as in pi. x. fig. 7, with the following standard data
(mean of 55 specimens) : AW54, PW75. SB 27, ASB 23, PSB 20, A-P 32,

AM38, AL 29, PL 50, Sens. 35 x 14, DS 35-50 long and arranged 2.6.6.6.6.4.2.

Eyes 2 + 2. Venter as in text fig. 17, B; a single seta on each coxa, a pair

between coxae I and between coxae III, then many irregular rows of shorter setae.

Loc. and Hosts —Rats, Cairns, (W. G, H.) ; R. lufrcolus and R. assimilis,

Imbil, 1938 (Smith) ; R. yotmgi, Cowan Cowan, 1938 (Smith) ; Isoodon torosus,

Cowan Cowan and Brisbane, 1939 (\Y. G. PL).

Remarks —Apparently a very common species in Queensland.

Fifty-live specimens have been measured for standard data, of which the

extremes are

:

AW PW SB ASB PSB A-JL J AM AL PL Sens. PS
Max. - 56 85 32 27 22 35 42 36 54 40

—

Min. - SI 68 23 19 16 26-5 30 24 43 30 .—

,

v. gateri nov.

(PI. x, E-r. 8)

Description —Only differs from the above in the proportionately larger

scutum. The standard data for the six specimens are:

AW PW SB ASB PSB A-P AM AL PL Sens. PS
65 100 32 30 26 m 48 35 60 38x14 32-58

75 100 35 30 24 38 45 32 60 40x14 32-60

65 94 33 28 21 35 32 32 57 — 30-50

73 94 32 30 21 33 46 32 60 40x14 35-50

67 90 32 27 21 35 43 32 54 — 30-50

73 105 38 30 24 39 46 30 57 — 30-50

Mean - 70 97 34 34 23 37 46 32 58 40x14 30-60

Loc. and Hosts -From rats, Cairns, 1938 and 1939 (W. G. PL).

Genus Paraschongastja Worn. 1939

Trans. Roy. Soc. S. Aust., 63, (2), 165.

Scutum with a well-defined crest, often in long curves, with the pseudo-

stigmata in the vertical posterior walls of the crest. Anterior part of scutum pitted

only, posterior with more or less circular striations surrounding pits. Body
striated anteriorly., pitted posteriorly. Coxae with one, two or three setae. Geno-

type 1 Ncoschdngastia ycomansi Gunther 1939.

ln this genus we now place Trombicula gallinariim Kaw. and Yam. from
Formosa, such decision being placed on the details and figures given by Kawamura
and Yamaguchi 1921. Only live species are known.

Key to ttte Species of Paraschoncastia

1 Coxae III with three setae. No pitted caudal area or plate. Scutal crest indefinite

medially. DS 2.14.10.12.6.14.14.12.8.4. P. dubia (Gunther 1939)

Coxae III with one or two setae. 2

2 Coxae III with one seta. 3

Coxae III with two setae. 4

3 AM much shorter than, AL or PL. AW58, DS 2.14.14.10.8.8,6.6.2.2. Caudal area

with pitting and weak striations. P. backhousci (Gunther 1939)

AM about equal to AL. AW53, DS 2.12.10.8.4.2. Caudal area?

P. gallinarum (Kaw. and Yam., 1921)
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4 Pitting" over posterior fourth of dorsum. OS100 in number, arranged 2. 16. 8(10). 12(10).

10(8). 10(8). 12.6.6.6.4, last five rows arising from tubercles.

P. yeomansi (Gunther 1939)

Posterior pitted area relatively small and bounded anteriorly by a circle of tubercles

with long straight setae. DS 2.8(10). 12(10).6.8(l).8.8(6)
f

then circle of tubercles,

then 12 arising from irregular oval tubercles or platelets.

P. relrocincla (Gunther 1939)

Parasciioncastia dubia (Gunther 1939)

Ncoschongastia in cert a Gunther 1938, nam nud., Med. J. Aust., 2, (6), 202.

Ncoschongastia dubia Gunther 1939, Proc. Linn. Soc. N.S.W., 64, (1-2), 89.

Paraschdngastia dubia Womersley 1939, Trans. Roy. Soc. S. Aust., 63, (2), 165;

(PI. xi, fig. 2)

We have been able to examine the type specimen (unique) from the New
Guinea bush fowl (Mcgapodius dupcrrcyi) which, as stated by Gunther, is

imperfect in tacking sensillae and chelicerae. The standard data are as follows:

AW PW SB ASB PSB A-P AM AL PL Sens. DS
75 98 60 25 25 38 45 80 71 — —

Arrangement of dorsal setae, 2.14.10.12.6.14.14.12.8.4.

The dimensions given by Gunther are: scntal length 62"5, width 100, AM47,

AL 84-5, PL 75
;

SB 56. Coxae TTT with three setae.'"

Parasciioncastia hackhousei (Gunther 1939)

Ncoschongastia fournicri Gunther 1938, nom, nud., Med. J. Aust., 2, (6), 207.

Ncoschongastia hackhousei Gunther 1939, Proc. Linn. Soc. N.S.W., 64, (1-2), 89.

Paraschdngastia- hackhousei Womersley 1939, Trans. Rov. Soc. S. Aust., 63, (2),

165; Gunther 1940'. Proc. Linn. Soc. N.S.W., 65, (3-4), 252.

(PI. xi, fig. 3)

We have examined the type material of this species and give the following-

standard data

:

AW PW SB ASB PSB A-P AM AL PL Sens.

58 72 48 23 • 5 25 42 37 - 5 47 42 30 x 1

5

DS 30-40 long and arranged as given by Gunther. 2.14.14.10.8.8.6.6.2.2.

Gunther gives the scutal length as 47 and the width 75. Coxae III with only

one seta. By an error in the key to Womersley's 1939 paper the name of this

species was given as mcgapodius.

Pakascttoixgastta gallinarijm (Kaw. and Yam.) 1921

Troiubicula galliuarum Kawamura and Yamaguchi 1921. Kitas. Arch. Exp. Med.,

4, 169.
(PI. xi, %, 4)

Kawamura and. Yamaguchi attribute this name to Piatori for a "red mite" of

fowls from Formosa, but as far as we; have been able to ascertain Piatori did not

use a specific name, and even if he did, it would be a uoni.cn nudum, for he gave no
description. Kawamura and Yamaguchi, however, give a very full description,

so that the species is really gallinarum Kaw. and Yam. These authors {lot* cil.)

claim to have reared this species through to the nymph, and state that it also has

clavate sensillae but not so broadly so as in the larva.

Kawamura and Yamaguchi give the following details : length of scutum 42,

width 65" 1, Sens. 22-5 long, head 14*5 x 14 -

5 strongly ciliated. DS 33 long and
arranged 2.12.10.8.4.2. Goxae all with one seta.
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From the above and Kawamura and Yamaguchi's figure we compute the.

standard data:

AW PW SB ASB PSB A-P AM AL PL, Sens.

52 60 35 16-5 26-5 31 32 35 50 22-5x14-5

Fletcher et al. (1938) refer to a "red mite" of fowls from the Federated Malay

States, as this species, but give no description, only figures of the dorsum and

dorsal scutum. The arrangement of 1)S appears to be only slightly different,

2.12.8.6.10.4.2, from that shown by Kawamura and Yamaguchi. The dorsal

scutum also only differs slightly in general form, but no dimensions are given. On
the assumption' that the AWis the same in both the Formosan and Federated

Malay States specimens, the standard data for the latter from Fletcher's figure

will be

:

AW PW SB ASH PSB A-P AM AL PL Sens.

52 60 42 19 26 30 34 35 33 26

The obvious, differences in these figures are that the sensillae bases (SB) are

much wider apart, that the normal scutal setae are very slender and shortly ciliated

and that the sensillae are only sparsely and shortly sctulate. However, without

fresh material the precise status of the Federated Malay States species is some-

what doubtful.

Farasciiongastia yeomansi (Gunther 1939)

Neoschongastia jamesi Gunther 1938 {nam. mid,), Med. J. Aust., 2, (6), 202.

Neoschongastia yemnansi Gunther 1939, Proc. Linn. Soc. N.S.W., 64, (1 and 2),

81.

Paraschdngastia \comansi Worn. 1939, Trans. Roy. Soc. S. Aust., 63, (2), 165;

Gunther 1940, Proc. Linn. Soc. N.S.W., 65, (3-4), 252.

(PL xi, fig. 5)

This species was described from 50 specimens from Mcgapodius^ dupcrrcyi

from New Guinea. Wehave been able to examine the type slide containing three

specimens, and also nine paratypes. From these the standard data are:

AW PW SB ASB PSB A-P AM AL PL Sens. DS
78 103 61 *<

; 23 25 35 -

—

75 50 38x20 40-6

71-5 91-5 58 23 25 33 35 75 53 35x20 40-60

76 96 62 21 25 33 33
'

74 58 35x20 35-65

73 95 62 27 23 32 40 79 56 39 x 19 35-65

76 91 64 25 ___ 33 41 83 — 39x19 _~

75 94 60 26 28 34 35 75 53 39x19 35-60

72 94 65 29 25 33 40 80 55 40x19 40-67

72 101 65 27 28 33 40 84 55 39 x 19 —
73 94 62 28 23 32 39 75 52 39x19 35-6

73 97 64 26 25 32 36 75 55 39 x 19 40-60

75 104 68 29 24 32 39 78 55 — —
72 96 61 25 25 38 38 75 55 — —

Mean - 74 98 63 26 25-5 33 38 77 54 39x19 35-6

Arrangement of DS, 2.16.8(10). 12(10). 10(8). 10.8(10). 12.6.6.6.4.

Gunther gives the following: scutal length 56. width 100, AM37*5, AL 80,

PL 60, SB 62-5.

Farascttoxgastta retrocincta (Gunther 1939)

Neoschongastia rctrocoronata Gunther 1938, noiu. mid., Med. J. Aust., 2, (6), 202.

Neoschongastia retrocincta Gunther 1939, Proc. Linn. Soc. N.S.W., 64, (1-2). 87.

Paraschdngastia retrocincta Worn. 1939, Trans. Rov. Soc. S. Aust., 63, (2), 165;

Gunther 1940, Proc, Linn. Soc. N.S.W., 65, (3-4), 247.

(PI. xi, fig-, 6)
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Wei have examined the type and three paratypes of this species with the fol-

lowing results

:

AW PW SB ASB PSB A-P AM AL PL Sens. DS
Type - 70 91 55 20 23 35 36 70 50 35x20 35
Parat. - 70 88 55 20 25 35 — —, — —

- 70 80 56 22 — 35 36 70 44 38x20 40
- 70 80 56 22 24 35 36 70 50 —x 20 45

Mean - 70 85 55-5 21 24 35 36 70 48 36 x 20 40

The DS are arranged, 2.8(10). 12(10).6.8(10).8(6), 17 tubercles plus 11
(13).

'

Gunther's details are: scutal length 52, width 87, AM 37*5, AL 56 PL 47,
SB 53.

Genus Guntherana nom. nov.

for Gitnthcria Worn. 1939, Trans. Roy. Soc. S. Aust, 63, (2), 157.

Weare indebted to Mr. G. Whitley, of the Australian Museum, for pointing
out to us that Gitnthcria Worn, is preoccupied by Gunllicria Bleeker 1862 for a
fish. "We therefore propose the name of Guntherana in its stead.

Guntherana bipygalts (Gunther 1939)

Ncoschongastia callipygca Gunther 1938, -nom. nud,, Med. J. Aust., 2, (6), 202,

Ncoschongastia kallipygos Gunther 1939, Proc. Linn. Soc. N.S.W., 64, (1-2) ,83.

Ncoschongastia bipygdis Gunther, ibid., 1939, 64, (5-6), 471.

Gitnthcria kallipygos Worn. 1939, Trans. Roy. Soc. S. Aust.,, 63, (2), 157.

(PI. xi, fig. 1)

This interesting species was originally described by Gunther from New
Guinea and recorded by Womerslcy from both rats and bandicoots from South
Queensland, and subsequently (1939-1940, W. G. H.) specimens were collected

from North Queensland from rats and ISO 0(1 on tor, OSus. Standard data for 19

specimens, including two of type material, are as follows :

hoc, and Host AWPW SB ASB PSB A-P AM AL PL Sens. DS
Btilolo, K.G.j Type 58 68 21 21 13 26 _, 65-5 80 30x15 —

„ Parat. - 58 92 23-5 — — —

.

__ — — — _
M. ccrvcnipcs, Imbil..

8/1938 (Smith) - - 63 84 21 23-5 13 29 31*5 — 91-5 34x16 —
A*, youngi, Cowan.

Cowan, 9/36 (Smith) 63 74 18-5 23-5 13 29 31-5 73-6 91-5 30 x 15 —
58 74 18-5 23-5 11 26-5 30 75 80 —
60 74 18 23-5 13 26-5 30 73-5 _...

.

—

_
.. 52-5 71 17 23-5 12 26-5 30 73-5 96 .

—

- -

58 74 18-5 23-5 13 26-5 _..._ 96 —
,, w 58 74 18-5 23-5 13 29 34 73-5 96 -—

.

—
I. torosus. Cowan

Cowan, 9/38 (Smith) 58 71 18-5 23-5 13 29 30 78 99 ,_.,_ —
• > 1

1

58 68-5 18-5 23-5 IB 27 — 73-5 94 .

—

—
5H 74 18-5 23-5 13 27 34 78 105 __ ,

—

M 05 87 23-5 26 13 29 31 71 100 _,
Rat, Brisbane, 1939

(Smith) - - - - 5H 78 21 23-5 11 27 34 78 100 _
,—

.

/. torosits, Cairns,

1939, W. G. H. - - 47 73-5 21 23 *5 13 29 __ 73 100 — L

L inrosus, Little Mul-
grave, 1939, W. G. H. 52-5 92 19 26 16 34 34 64 too 30 x 15 __

52-5 79 19 23-5 13 34 34 73 108 .

—

___

,, 55 89-5 21 21 12 31-5 31-5 17 102 —
Pats Cairns, 1939.

\V. G. H. - - - - 60 81-5 21 23-5 13 31-5 — 73 113 — —
Mean ------ 57-5 77-5 20 23-5 13 29 32 72-5 96 30x15 —
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\

1, Guntherana bipygalis (Gunther) n. comb. ; 2, Paraschougastia dubia
(Gunther)

; 3, P. huckhousci (Gunther) ; 4, P. gallinaruni (Kaw. and Yam.)
;

5, P. ycomansi (Gunthcr) ; 6\ P. retrocincta (Gunther).
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The DS range from 75 to 105 long, as follows: row 1 (scapula) 105, row 5

100, rest 75-80; arrangement, 2.6.4.6.2.

N.B. —The fig. 1, pi. xi, is drawn to scale from the data of the Bulolo speci-

mens and not from the mean of all specimens measured.

Cunther gives the following: scutal width 81, length 33, SB 21, AM 28,

AL 63, PL 83,. and the DS are 2.6(2 or 4). 4.2.4.2.6.2. We read his rows 4 and

5 as one row only and ignore the six small setae on the posterior dorsal plate, as

well as his last row of two which arc strictly ventral in position. In some speci-

mens, notably those from Little Mill grave), and some from Cairns, the posterior

plate is entire and not longitudinally divided ; there appear to be no other differ-

encs and the separation into two may only be a matter of development.

Genus Wat.chia Ewing 1931

Proc, U.S. Nat. Mus.,, 80, (8), 10. Genotype Trombicula glabrum Walch.

Palpi rounded laterally; palpal claw trifurcatc; chelicerae each with a short

chela. Dorsal plate present, as long as broad; bearing only four setae, exclusive

of the pseudostigmatic organs, these setae being a pair of anterolaterals and a

pair of posterolaterals. Pseudostigmatic organs clavatc and setulate; eyes either

lacking or represented by vestiges of a single pair. Dorsal abdominal setae

moderate in size and number, less than 50 present. Legs moderate; second pair

shortest ; last pair longest.

Ewing laid stress generically on there being only four scutal setae besides

the sensillarv setae, the AMseta being wanting. Similarly in the genus Gahrliepia

discussed by Cater (1932) and Gunther (1940) the dorsal scutum lacks the AM
seta, but has a variable! number of normal setae from four upwards. The minimum
number of four is present in the species G. rioi Gunther from North Borneo, but

here the scutum in posteriorly produced as a broad tongue-like process, so that the

scutum is much longer than broad. In all the other species of Gahrliepia with

produced scuta we find extra setae which are taken in from the dorsal rows by

the posterior prolongation of the scutum.

Key to the Malayan and New Guinea Species of Walciita

1 Coxae III unisetose. 2

Coxae III multisctosc. 4

2 Dorsal scutum indistinct. AW, PWand SB equal, 25-26. W. morobensis Gunther 19.59

Dorsal scutum distinct. AW, PWand SB not all equal. 3

3 AWnot much less than PW. ASB/SD about one-third, A-P/SD greater than half.

DS 2.6.8.8.6.2.4.4.2. IV.rustica (Cater 1932)

AW distinctly less thah PW. ASB/SD about one-quarter A-P/SD = half

DS 2.6.6.6.6.6.6.4.2. IV.tunnalis (Cater 1932)

4 Coxae III with six setae. AW17. Depth of posterior angle of scutum about half AW.
Sensillae globose capitate. Dorsal setae 2.6.6.6.6.2.2. IV. lezvthivaitci Gater 13$%

Coxae III -with less than six setae. AWgreater than 25. 5

5 Coxae III with four setae. AWca. 28. Depth of posterior angle of scutum about

equal to AW. Sensillae globose capitate. DS 2.8.6.6.6.4.4.2. IV. cnodis Cater 1932

Coxae III with only three setae. AW31. Depth of posterior angle of scutum about

two-thirds AW. Sensillae broadly claVate with prominent setulcs. DS 2.6.6.6.6.4.2.

W. glabrum. Walch 1927
~ pingue Gater 1932

Waecttia glabrum ( Walch 1927)

Trombicula glabrum Walch 1927, Gettesk. Tijdsch. v. Nccl. Indie, 67, (6). 926.

Walchia glabrum Ewing 1931, Proc. N.S. Nat. Mus., 80, (8), 10; pingue Gater

1932. Parasitology. 24.

(PL xh, fig. 1)
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Of this species, described by Walch from rats from the Lamport District of

Macassar, we have been able to identify three specimens from the Federated

Malay States taken on R. rattits argent iv 'enter Chasen, at Selinsing-Gunong,

Semanggel, Peraky September 1932, and forwarded to us from the Institute: of

Medical Research, Federated Malay States. In addition., we have also examined

a specimen (LA. l.C. IV) from Batavia. All these specimens, as will be seen

from the following standard data, agree well with Walch's description and figure.

Gater s species was, unfortunately,, described without figure but its synonymy with

glabrum seems probable, the only differenceis are that Crater gives the sensillary

setae as 21 long with the head "almost globular."

AW PW SB ASB PSB A-P AL PL Sens. DS
Perak. - 31-5 48 26 21-5 33 35 25 30 28x11-5 25-32

y>
- 31-5 48 28 21 -5 35 38 23 29 28x 11-5 25-32

- 30 48 23 20 35 35 25 31 28 x 1 1 - 5 25-32

Rata via - 30 51 25

25-

20 38

5 21 35

35

36

25

25

29

30

28x11-5

28x11-5

25-32

Mean - 31 49 25-32

DS 2.6.6.6.6.4.2. Coxae ill. with three setae. One lateral claw obsolete.

Walch gives the following details : scutal width 49, SD SO, Sens. 29,

DS 2.6.6.6.6.4.2, 34 long; and Gater's details are: scutal width 47, length 57,

Sens. 21 capitate, almost globose, DS 8.6.2.6.4.4.2. (=2.6.6.6.6.4.2). Coxae with

three setae.

Walcitia aiorobensis Gunthcr 1939

Walchia bulolocnsis Gunthcr 1938, nam, mid., Med. J. Aust., 2, (6), 202.

Walchia morobensis Gunther 1939, Proc. Linn. Soc. N.S.W., 64, (1-2). 94.

(PI. xii, %. 2)

Wehave been able to examine the type and three paratypes of this species

and give the following s/tandard, data tor two specimens :

AW PW SB ASB PSB A-P AL PL Sens. DS
Type - - 25 25 25 \6-5 16-5 33 20 31 25 —
Parat. - - 25 26 27 17 — 34 18 30 25 —

Gunther gave: SB 25,. AL 18, PL 30, Sens. 25.

Walchia lewtiiwaitei Gater 1932

Parasitology 1932 24,
(PL xii fig. 3)

We have been able to examine a specimen from the Institute of Medical

Research, Kuala Lumpur, labelled as this species. It was from R. rattits (sub.

sp. ?) from Sungei Pmloh, Sclangor, 15 October 1940.

The standard data are:

AW PW SB ASB PSB A-P AL PL Sens. DS
17 31-5 17 17 21-5 28 11-5 15

DS 2.6.6.6.6.2.2. Gater's details are: scutal length 37. SB 18. Coxae lit

with six setae.

Walchia knows Gater 1932

Parasitology 1932, 24.

(PL xii, fig, 4)

From the Institute of Medical Research. Kuala Lumpur we have received a

specimen of 'this species collected from R. mulleri valid us (Miller) from Sungei

Puloh, Selangor, 8 August 1930.
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The data for this specimen are

:

AW PW SB ASB PSB A-P AL PL Sens. DS
28 50 23 21-5 38 35 20 26-5 — —

DS 2.8.6.6.6.4.4.2.

Gater gives length of scutum 63, width 53, SB 24, setae on coxae III 3-5.

No dimensions of sensillae are given, but they are said to be capitate with seniles.

Walchia turmalis (Gater 1932)

Cahrlicpia turmalis Gater 1932, Parasitology, 24.

(PI. xii, fig. 5)

This species should be placed in this genus rather than i'n Cahrlicpia.

We have been able to examine two paratypes from the original hosts and
locality.

Standard data

:

AW PW SB ASB PSB A-P AL PL Sens. DS
40 56 35 18 58 40 25 30 — —
40 50 34 18 52 38 25 30 — —

DS 2.6.6.6.6.6.6.4.2.

Details given by Gater are: scutal length 77, width 56, SB 34. DS 40 in

number, but no arrangement or figure given.

Waloha rustica (Gater 1932

)

Cahrlicpia msiica Gater 1932, Parasitology, 24.

(PI. xii, fig. 6)

As with the preceding species, this also should be placed in Walchia.

Wehave examined a paratype specimen with the following data:

AW PW SB ASB PSB A-P AL PL Sens. DS
40 46-5 30 17 39 33 28 25 — —

Gatcr's data: scutal length 69, width 51, SB 30. Sen. figured but no dimen-
sions given. DS 2.6.8.8.6.4.4.2.

Genus Gahrliepia Oudemans 1912

Typhloihrombium Oudemans 1910, Em. Ber. Ned. Eat. Vet., 3, 102.

Cahrlicpia Oudemans 1912, Ent. Ber. Ned. Ent. Ver., 5, 237.

Schbnyasticlla J first 1915, Bull. Ent. Aes., 6, 183.

Catcria Ewmg1938, J. Wash. Acad. Sci., 28, (6), 295.

The genus Typhloihrombium was founded on the single species T. nanus

Grids. 1910, but as this generic name had been used by Berlese for an adult genus,

Oudemans proposed Cahrlicpia in its stead (1912). In nanus, in addition to the

sensillae, the scutum carries four pairs of ordinary setae. Ju 1915 S. Hirst erected

the genus ScJibngasticlla for S. bcngalcnsis, a species very close to nanus but with

only three pairs of scutal setae besides the sensillae. Gater 1932 described six

species from the Federated Malay States as belonging to Cahrlicpia, two, turmalis

and rustica having only four normal scutal setae, the others, rutihi, cctrata, ciliata

and flctchcri, having 10, 8. 14 and 20 normal scutal setae, respectively. It has

been shown earlier in this paper that in the formation of the dorsal scutum the

species turmalis and rustica are more correctly placed in the genus JValcJiia. Tn

1940 Gunther described Cahrlicpia rioi from British North Borneo, also with only

two pairs of normal scutal setae. In this respect it agrees with Walchia but must
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1, Walchia glabntm (Walch)
; 2, IV. mnrobeiisis (Gunther) ; 3, W. Iczvt Invalid

Gater; 4, IV.. cnodis Gater; 5, IV. tnrniaHs (Gator); 6. IV. rustica (Gater)
;

7, Cahrlicpia rioi Gunther; 8, G\ rutila Gater; 9, Lccmvcnlwckiaaustmliensis Hirst.
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be differentiated therefrom on the posterior tongue-like production of the scutum

characteristic of Gahrlicpia.

It follows, therefore, that in Gahrlicpia we have species in which the normal

scutal setae range from two pairs (which can be regarded as the normal or primi-

tive number) through 3.4.5.7 to 10 pairs. In 1938 Ewing erected the genus

Gaicria (with Gahrlicpia flctchcri Gater, as type) for those species, in which some

of the scutal setae were not marginal. In this genus would also be included rutila

and ciliata.

However, if one carefully compares the scuta of the species of Gahrlicpia

it is seen that the posterior production of the scutum tends to take im a number of

the median setae! of one or more of the normal dorsal rows. At the beginning of

this development we have G. rioi with the, characteristic tongue-like extension but

not yet embracing any extra setae; then through bcngalensis with two extra, nana

with four extra, and so on to flctchcri which takes in four extra median setae from

the second dorsal row, eight from the third row, two from the fourth and two

from the fifth row. In view of the transition the genus Gatcria becomes un-

necessary.

The setae of the dorsal rows taken In by the extension of the scutum are

indicated by square brackets.

Key to the Indian, Malayan and New Guinea Species of Gaiirlievia

1 With onlv four setae on dorsal scutum. Scutum small. SD 76. Sens. ?

G. rioi Gunthcr 1940

With more than four scutal setae. 2

2 With six scutal setae. SD 80. Sens, clavate. DS 2,4 [2] ,8.8.6.4.2.2, Lc, only the two

medial setae of second dorsal row on scutum:. G. bcngalensis (Hirst)

With eight scutal setae. SD 190. Sens, clavate. DS 2.6 [2]. 6 [2] .6.6.4.4.2, i.e., two

medial setae of second and 1 third dorsal rows are on the scutum. G. cctrala Gatcr 1932

More setae on scutum. 3

3 Scutum with twelve setae. SD 117. Sens.? DS 2.6[2],4[2] .[2] .6.4.4.4.2., i.e.,

scutum embracing; two medial setae of rows 2, 3 and 4. G. rutila Gater 1932

Scutum with 14 setae. ,SD 189. Sens. ? DS 2[4].4[2].4]2[.4]2[.6.4.2.4.2, i.e., scutum

embracing: all of second row, and medial two setae of third, fourth and fifth rows.

G. ciliata Gater 1932

Scutum with 20 setae SD 188. Sens, clavate. DS 2[4].10[8].4[2].6[2].6.8.4.2.,

i.e., scutum embracing all second row, eight setae of third row, and two of fourth and

fifth rows. G- flctchcri Gater 1932

Gaiirliepia rioi Gunther 1940

Lroc. Linn. Soc. N.S.W., 65, (5-6), 1940, 481.

(PI. xii, fig. 7)

We have not seen any specimens of this species and have constructed the

figure of the dorsal scutum and compiled the standard data from Gunthcr's details.

AW PW SB ASB PSB A-P AT, PL Sens. DS
30 50 25 18 58 24 28 40 — —

Arrangement of DS, 2.6.6.6.4.2.

Gaiirliepia rutila Gater 1932

Parasitology 1932, 24.
(p| _ ^ fig g)

Wehave examined a paratype, with the following data:

AW rW SB ASB PSB A-P AL PL Sens. DS
43 73 41-5 17 99-5 35 18 18 — —

Maximum width of scutum, 83.

Arrangement of DS, 2.6[4J.4|2].[2]6.4.4.4.2.
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1, Gahrltepta cctrata Gatcr ; 2, G. cUiata Gater
; 3, G. fictcheri Gatcr.
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Gaiirliepia cetrata Gater 1932

Parasitology 1932, 24. (pi. x hj, fig. l)

As we have not seen any specimens of this species our standard data and

figure of the dorsal scutum to scale are from Gater's details.

AW PW SB ASB PSB A-P AL PL, Sens. DS
42 90 49 35 155 65 40 55 37 -—

Arrangement of DS, 2.6[2J.6[2] .6.6.4.4.2.

Gaiirliepia ciliata Gater 1932

Parasitology 1932, 24. (pi, x iii, fig. 2)

From Gater's figure and data we get the standard data:

AW PW7 Max.W. SB ASB PSB A-P AL PL Sens. DS
40 70 109 42 30 159 53 45 38 — —

DS 2. [4]. 4[2].4[2J,4| 2 1.6.4.2.4.2.

Gaiirliepia fletctikri Gater 1938

Parasitology 1932, 24.

= Gatcria flet chert, Ewing 1938. ,pj x
—

fi ^
Wehave been able to examine a paratype of this species, of which the standard

data are: Aw pw Max.W. SB ASB PSB A-P AL PL Sens.

52 79 100 50 18 1 70 39 50 37 —
From Gater's figure and data we have

:

AW PWMax.W, SB ASB PSB A-P AL PL Sens.

54 73 99 50 15 173 31 50 35 30

Arrangement of DS, 0.6[4] .10[8] .4 [2] .6[2J .6.8.4.2.

Gaiirliepia uengalensis (Hirst 1915)

Schongasticlla hcngalcnsis Hirst 1915, Bull. Eutom. Res., 6, 1915.

Gatcria hcngalcnsis, Ewing, 1938, J. Wash. Acad. Sci., 28, (6), 295.

(Text fig. 18, C)

This species was originally described from the ears of Mas rattus from Cal-

cutta, India.

Text fig. 18

Dorsal scuta. A, Trombicula cervulicola Ewing', x 500 ; B, Trombicula isshikii

Sugimoto, x500; Q Gaiirliepia hcngalcnsis (Hirst), x 500.
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Unfortunately, the only dimensions given were the scutal length 80, width
56. From these and the figures given by Hirst, the following standard data have
been compiled

:

AAV PW SB ASB PSB A-P AM AL PL Sens DS
40 80 25 22 58 36 — 30 30 30 30

DS arranged, 2.4[2]. 8.8.6.4.2.2., i.e., the median two setae of second row of
dorsal setae taken in by the posterior extension of the scutum.

Genus Leeuwentioekia Oudms. 1911

Entom. Per., 3, (5-8), 137. Genotype Hctcrothrombium vcrditni Oudms. 1910.
Characterised as in the key to genera.

Leeuwentioekia australik.vsis Hirst 1925
Trans. "Roy. Trop. Med., 19, 1925, 150-152.

(Pi. xii, fig. 9)

This species was originally recorded from human beings in New South
Wales. I have also recorded it from Glen Osmond, South Australia, and Gunther
records it from New Guinea, and W. G. Hcaslip has taken it plentifully at Cairns
and Brisbane, Queensland.

Wegive the following standard data for a number of specimens from various
localities :

Leo. AW PW SB ASB PSB A-P AM AL PL Sens. DS
Cairns, Q. - - - - 68 80 26-5 29 25 26-5 36-5 41-5 55 50 4S

- - - - 69 81-5 28 29 25 29 36-5 41-5 50' 50 45
- - - - 71 91 25 29 26-5 29 41-5 46-5 55 — 50
- - - - 76 91 26-5 33 29 33 46 46-5 55 — 46
- - - - 70 92 29 29 25 33 36-5 41-5 51 50 45
- - - - 79 91 29 33 29 31 4.3 49 66 53 42
- - - - 64 — — — — — 4 1 - s __ _ _ 48
- - - - 64 88 33 30 26-5 29 41-5 41-5 50 — 45

Glen Osmond, S.A. - 70 91 30 34 26-5 33 41-5 41-5 58 55 4S
- 75 91 28 33 29 33 38 — 55 50 45

Cairns, Q. - , - - 73 91 29 35 29 29 46 46 53 66 48
- " - - 71 85 26-5 29 25 28 41*5 50 61-5 — 4S

Brisbane, Q, -
- 74 94-5 33 33 25 33 41-5 41-5 58 H2 4^

Bulola, N.G. - - - 75 91-5 29 33 29 29 50 52 64 58 55

Mcan - - - - 72 89 29 31 27 30 42. 44
' 56~

54 45-5

1

DS 2.6.6.8.10.8.6.4.2.
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